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The Centenary of 

Louis Pasteur 

N DEC. 27, one hundred years ago, LoUIS PASTEUR 

was born at Ddle, France. His father, JOHN 
JOSEPH, like his grandfather and great-grandfather, 
was a tanner. He had also served as sergeant-major 
under NAPOLEON in the Peninsular campaign, and for it 
he bore the Cross of the Legion of Honor. There is a 
legend that he made his own gunpowder in the moun- 
tains of Spain, and that old men and women and chil- 
dren followed him and acted as his scouts against the 
dreadful guerilla commander Espoz Y MINA. JOHN 
JOSEPH married JEANNE ETIENNE ROoQuI; and of her 
people, who were plumbers and lampmakers at Salins, 
it is said that they lived in such amity and good will in 
their families that “to love like the Roqui” became 
proverbial. 

Their son LouIs was a good boy: He was deeply 
religious throughout his life, following ardently the 
Roman Catholic faith. A deep student, his father fre- 
quently urged him not to endanger his health by study- 
ing too hard. 

But what was the key to his greatness? He showed 
no sign of brilliancy as a boy. Like JOHN JOSEPH, 
Louis had a taste for drawing and painting, but he was 
in no way unusual. Many persons are pious and good, 
although there was only one LOUIS PASTEUR. We think 
the key to his greatness lay in his passion for work and 
in the principle which he often repeated: “In the field 
of observation, chance favors only those who are pre- 
pared.” He prepared for chemistry by studying and 
digesting mathematics, physics and crystallography. 
He urged constantly the aid of physics and crystallog- 
raphy in chemistry—which sounds modern. 

Let us follow his work on tartaric and paratartaric 
or racemic acids. Early as a student of organic chem- 
istry he had been interested in MITSCHERLICH’sS work on 
these bodies and the problem that even that scientist 
could not solve. The acids seemed identical in the na- 
ture, number and arrangement of their atoms, and yet 
tartaric acid rotated the plane of polarized light, while 
paratartaric acid remained inactive. Later PASTEUR 
learned from his friend LAURENT that crystals of very 
pure sodium tungstate proved, on microscopic examina- 
tion, to be of three different forms. He published a 
paper on the rotary polarization of liquids and one on 
dimorphism, and returned after the interruption of the 
revolution of ’48 to the tartaric acid study. Finally he 
observed that crystals of tartaric acid and of the tar- 
trates had little faces which theretofore had escaped the 
attention of observers. They existed on only half the 
edges or similar angles of the crystals; they were hemi- 
hedral in form. He reasoned that this would account 
for the deviation to the right of the plane of polariza- 
tion as caused by the tartartes. On the paratartrates 
he expected to find none of these faces. But alas! close 
observation proved the paratartrate crystals also to be 


hemihedral, which was a sore disappointment. Right 
here we may note the quality of PASTEUR’s genius. He 
did not stop; and he was prepared. The paratartrate 
crystals were indeed hemihedral, but the faces of some 
of the crystals were inclined to the right and of others 
to the left! Then he sorted them out, one by one, and 
proceeded with their respective solutions in his polariz- 
ing apparatus—and the problem was solved. The 
hitherto incomprehensible constitution of racemic acid 
was explained. There was the right-hand tartaric acid, 
which is the same as that obtained from grapes, and a 
left-hand acid. The two acids have equal but opposite 
rotatory powers which neutralize each other when, re- 
duced to an aqueous solution, they are present in equal 
quantities. There was MITSCHERLICH’s problem solved 
and the real beginning of stereochemistry. 

When we think that in addition to this PASTEUR gave 
us our understanding of ferments, which promises even 
greater economies in organic chemical industry; that 
he discovered the underlying principles of vaccination; 
that he was the father of biology; that he saved the 
wine and silk industries of France, put an end to 
chicken cholera, gave us a vaccine for anthrax and con- 
quered rabies, there is little wonder that a hundred 
years after his nativity the banners are waving in his 
honor and we meet to sound his praise. 


Absence of Gas Casualties 

In Military Hospitals 

LARGE part of the propaganda that has been used 

to create sentiment against chemical warfare has 
dealt with mysterious gases that have not yet been 
used, but to which the most deadly character is 
ascribed. Alleged authorities who, in our opinion, are 
quite incompetent are quoted in support of the assump- 
tion that future methods of warfare will be quite as 
ruthless as the gases are deadly, and that non-com- 
batants in defenceless towns will be asphyxiated by the 
million while they sleep. Apparently there is no limit 
to the imagination of those who draw these gruesome 
pictures. They wholly disregard the probability that 
non-combatants will be quite as safe from gas attacks 
as they now are from long-range artillery and that 
due warning probably would be given for the 
evacuation of cities before wholesale destruction was 
attempted. In short, our friends are creating needless 
worry for themselves and are crossing bridges long 
before they are reached. 

There are more salient features of chemical warfare 
to be observed in the casualties of the late war. The 
argument has frequently been made that chemical war- 
fare was more humane, or, better, less inhumane, than 
the older and recognized methods. In support of this 
contention we commend to our anti-chemical warfare 
enthusiasts a study of the war casualties still receiving 
attention in military hospitals. The number of gas 
cases will be found so small as to be negligible, while 
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the great majority will bear direct testimony to the 
horrible and inhumane effects of gunfire—shrapnel, 
high-explosive shells, machine gun and rifle bullets. 
Eliminate explosives from warfare, and most of the 
mutilation and maiming of human bodies will disap- 
pear. Whatever may be its demerits, gas warfare will 
not fill post-war hospitals with the casualties of armed 
conflict. Today there are approximately 20,000 men 
under treatment in government institutions due to war 
wounds or disability in military service, but an insig- 
nificant and negligible number of these cases are the 
consequence of gas warfare. 


Asking for Bread 
And Getting a Stone 


T WOULD be impossible as well as futile to pay 

serious attention to all of the examples of newspaper 
science that come to our notice, either personally or 
through the interest of our readers. Most of the speci- 
mens merely exhibit laughable ignorance on the part of 
the reporter or the omniscient conductor of the question 
and answer column. Occasionally, however, we run 
across an instance that, in the sheer interest of public 
safety, calls for exposure and condemnation. We can 
remain undisturbed or only mildly amused when a 
newspaper reader is told that sulphuric acid is used 
largely as an anesthetic in surgical operations, because 
we know that the overworked editor strayed into the 
wrong paragraph in his book of handy reference on 
scientific subjects. But when an anxious inquirer asks 
how to make a home-made fire extinguisher and is 
given a recipe for gunpowder, we protest that the joke 
is being carried too far. 

Being more than merely curious to discover how such 
misinformation could be dispensed through the columns 
of reputable newspapers, we pushed the inquiry to a 
final conclusion. It seems that a central “information 
bureau” established in the national capital syndicates 
its service to a number of newspapers in answer to 
queries that are forwarded to it. The bureau receives 
several thousand queries a week for information of 
various sorts. Answers are prepared by a corps of 
young ladies who depend largely upon government 
sources of information. But occasionally it is much 
easier and requires far less time to consult a handy 
reference work than to make a trip to a government 
office or try to extract the information by telephone. 
This is exactly what happened in the gunpowder-fire 
extinguisher incident. Reference was made to a 
popular cyclopedia of formulas, and the unsuspecting 
inquirer was advised to procure “potassium nitrate, 60 
oz.; sulphur, 36 oz.; charcoal, 4 0z., colcophar of rouge, 
1 oz. Powder separately, dry and mix. This powder 
is used by placing it in 5-lb. pasteboard boxes, through 
an orifice in which a fuse is inserted. An extinguisher 
so made is intended for use in a closed room. It is 
supposed to act automatically by absorbing oxygen.” In 
the interest of accuracy it must be recorded that the 
cyclopedia in announcing the formula, stated that “by 
a slight modification of it we have a recipe for making 
gunpowder,” a bit of information omitted by the news- 
paper. But even with this saving grace the item is 
about as useless a piece of information as can be 
imagined. It is to be hoped that the one who made the 
inquiry has not yet attempted to use the extinguisher, 
because if he does he is likely to accelerate rather 
than extinguish a fire. 

No doubt many such examples of newspaper science 
and misinformation occur in a year, though probably 
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few of them are fraught with possible consequences as 
dangerous as this one. Chemists and engineers gen- 
erally should be on the lookout for such items and report 
them to responsible heads of newspapers publishing 
them. Conversely newspapers should be encouraged to 
use the maximum amount of reliable scientific informa- 
tien and advised that local scientists will be glad to 
assist them in avoiding ludicrous or costly errors. 


A Working Balance 
In Industry 


N ONE of its recent editorials our friend and 

contemporary Canadian Chemistry and Metallurgy 
very skillfully likens the long-standing controversy of 
the practical versus the technically trained man in 
industry to the famous question that Gulliver put to 
the Lilliputions—viz., Which is the more important 
end of an egg, the little end or the big end? And just 
as the conflicting armies of Lilliput forgot that the 
important thing is the egg itself and not its physical 
details, so the two parties involved in the other quarrel 
have lost sight of the fact that they are interdependent 
and that neither the practical nor the technical man 
is self-sufficient. Industry depends on both of them and 
its particular problem is to maintain the sort of balance 
that promotes co-operation and progress. 

We are reminded of a large company in one of our 
industries that has given serious study to this special 
phase of human relations. As a result the company 
boasts of a number of unusual features in its organiza- 
tion. In the first place, its president is a chemist whose 
name is known to every worker in the industry. So, 
too, are the general manager of the company’s largest 
works and many of the department heads. Perhaps 
this is one of the contributing reasons why in the past 
the company has found it difficult to keep its chemists 
in the research and control laboratories, so great has 
been the temptation to enter into operating and exec- 
utive work. As more and more men left the laboratory 
it was evident that many of the practical men who had 
come up from the ranks were being crowded out of 
positions for which their experience had well qualified 
them. It was then that the company took notice of 
this situation and evolved a plan of maintaining what 
might be called a sort of working balance in industry. 

It was decreed that in each department of the plant 
control should rest with a committee of three men, the 
superintendent and the two assistant superintendents. 
One of these men must be a chemist, one must be a 
practical man drawn from the department’s operating 
personnel and the third must be a mechanical engineer, 
since in this particular industry much depends upon 
the construction and maintenance of complicated engi- 
neering equipment and apparatus. Instead of crowding 
out the non-technical man, as previously was the case, 
this plan opens up a definite pathway for him. He has the 
opportunity not only to become head of his department 
but by promotion he may be raised to general manager 
of the plant or perhaps even to the head of the great 
organization itself. Likewise the chemist is given 4 
chance to come out of his laboratory shell and to com- 
pete for the real plums of his industry. 

From the company’s viewpoint much is to be gained. 
The practical man puts to use valuable knowledge and 
experience gained by hard work and close contact with 
production. The technically trained man brings 4 
knowledge of basic scientific principles and, more than 
that, a broadened viewpoint that helps to apply these 
principles of science to industry. When the proper bal- 
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ance is reached and these viewpoints are mixed in the 
right proportion, the industry must prosper. And if 
we are to judge the effectiveness of this plan by the 
success of the Standard Oil Company of Indiana, then 


there are many companies in our industries that would _ 


do well to follow this example. 


Numbering 
Of Steel 


PURRED by the activities of the American Engi- 

neering Standards Committee, men representing a 
wide variety of interests recentiy met in Washington 
to consider whether it was possible to designate steels 
by code numbers. That some such scheme would be 
desirable is generally admitted. In the good old days 
of straight carbon steels, it was very nice to ca!] them 
No. 1 temper, No. 2 temper and so on—carbon was the 
important, the only alloy. 

“No. 4 temper” failed to mean anything much when 
3 per cent of nickel was added to the metal, so the 
Society of Automotive Engineers has devised a system 
of numbering which includes information on the 
amount of principal alloying element. Such a steel 
under its nomenclature would be S.A.E. steel 2340. 
The system is of great value, as is proved by its wide 
use. So it is rather idle to argue that the steel might 
better be called 3N40. | 

But steels of constantly increasing complexity are 
being offered. The logical system rapidly becomes un- 
manageable for nickel-chromium steels, with variations 
in three essential alloys, or for tool steels with four or 
more. Here lies the advantage of the arbitrary class 
number adopted by the S.A.E. Nickel-chromium steels 
are class 3, and tungsten steels are class 7. But even 
such an artifice has its limitations. Designation 3240 
indicates about 2 per cent nickel and 0.40 carbon, but 
to get any idea of the third essential element, reference 
to the specification itself must be made. 

In passing, it might be remarked that a similar diffi- 
culty exists in non-ferrous metallurgy. It is easy to 
designate deep-drawing brass by 70:30 or naval gun 
metal by 88:10:2. These are relatively simple com- 
binations of common alloying elements. Several such 
alloys are standard articles of commerce under well- 
known names such as admiralty metal or sterling 
silver—we almost said nickel silver, but reference to a 
recent list of alloys showed no less than 165 varieties 
of this! If there is as much difficulty in the designa- 
tion of time-honored combinations, what is the manu- 
facturer of modern quaternary alloys to do except 
invent and trademark some word or symbol like 
duralumin, lynite, 17-S, or Y? 

If a logical code indicating the chemical composition 
of steels and alloys has so far eluded discovery, how 
much more difficult will it be to devise one which in 
addition will denote that physical property which, after 
all, is what is desired and which the chemical composi- 
tion indicates only dimly. For instance, a steel with 
3 per cent nickel (usually 34 to 3?) and carbon 0.35 to 
0.45 is used for heavy forgings, propeller shafts and 
gun tubes, for gears of moderate size, connecting rods 
for locomotives, steam and gas engines, and for rolled 
structural shapes and bars for long span bridges. 

There may not be room for argument that S.A.E. 
2340 is a neater way to designate this particular com- 
position than 49S2e, class HG, favored by the U. S. 
Navy. But proponents of simplified practice in metal- 
lurgy should always remember that 3Ni-45C-etc. is only 
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incidental. What an ordnance constructor wants is not: 


a chemical analysis, but a gun tube, and reference 
to his specification shows that the important thing he 
is after is high strength and ductility in a direction 
transverse to the “fiber.” Bridge engineers, on the 
other hand, insist on considerable strength and tough- 
ness and reliability in a direction with the “fiber”’— 
parallel to the rolling. An automotive engineer de- 
signing a gear would be interested in toughness, but 
probably more in resistance to wear and machinability. 
Finally, the master car builders or mechanical engineer 
interested in locomotive connecting rods would require 
stiffness and resistance to fatigue. 

How are you going to get all this into one code with- 
out resorting to Chinese characters? The point we are 
driving at, of course, is that the only known way to 
describe a steel is in a detailed specification, and even 
that leaves a great deal to such indefinable items as 
“judgment” and “good practice.” So it makes no great 
difference whether a steel is called S.A.E. 2340, Navy 
Department 49S2e, or A.S.T.M. A 8-21, as long as the 
specification is definite and workable. All of the steels 
might be indistinguishable chemically; but as one 
might remark, “Good steel is more than low phosphorus 
and sulphur.” 


A Lesson From the 
A.S.M.E. Convention 


OUBTLESS the readers of Chem. & Met. are not 

accustomed to look to the American Society of 
Mechanical Engineers for constructive thoughts or 
helpful ideas in the conduct of the chemical and related 
industries. It is well, however, to remember that the 
mechanical engineer is so intimately associated with 
industry in general that the trend of thought in his 
national organization is likely to merit the careful con- 
sideration of industry as a whole. Witness the cam- 
paign of two years ago for the elimination of waste 
in industry, the keynote of which was sounded at an 
A.S.M.E. convention. At this year’s meeting the key- 
note was “Economics for Engineers,” the A.S.M.E. 
having joined with the American Economic Associa- 
tion in directing the attention of engineers to the study 
and application of the broad general principles of the 
science of economics. 

Has this intimate relationship any significance for us 
as chemical engineers? Does it mean only a combina- 
tion of mechanical engineering and economics, or does 
it include engineering in its broadest and most inclusive 
sense? Obviously the latter. The mechanical engi- 
neers are merely giving belated recognition from their 
branch of engineering to the fact that engineers and 
economists have many interests in common and that 
both must contribute to the real end of engineering, 
which is “the art of organizing and directing men and 
controlling the forces and materials of nature for the 
benefit of the human race.” With this fact clearly in 
mind, the mechanical engineers have set about recasting 
their mode of thinking so that the principles of eco- 
nomic science may be given proportionate weight in the 
solution of engineering problems. 

The importance of recognizing this relationship is as 
great in the chemical and related industries as in any 
other field of human endeavor. The present need of 
industrial management here as elsewhere is the recog- 
nition of fundamental economic truth, and however 
belated we may be in realizing this condition, it be- 
hooves us to bear the point in mind and encourage 
economics and technology to travel side by side. 
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Readers Views and Comments 


Chemists in Public Life 


To the Editor of Chemical & Metallurgical Engineering 
Sir:— In your note following the letter on “Appreci- 
ation of the Engineer” in Chem. & Met. of Nov. 29, 
when noting the versatility of the engineer and chem- 
ist, you fail to recall any noteworthy instance where they 
have become well known in religious activities. It is 
well worth mentioning that Dr. Jesse H. Holmes, pro- 
fessor of philosophy and religion of Swarthmore 
College, received his doctorate in chemistry, with 
minors in biology, physics and mineralogy, and until 
1900 Dr. Holmes spent a number of years in teaching 
these sciences. Since 1900 he has been teaching phi- 
losophy and history of religions, including the study 
of the Bible. A. E. MAZE. 


East Orange, N. J. 


Why Not Get Away From Traditions? 


To the Editor of Chemical & Metallurgical Engineering 

Sirn:—Why not get away from traditions? Because 
they are the instruments used in constructing the 
framework of our social, economic and industrial struc- 
tures. They are experience. 

To the outsider the reason many things are done in 
industry is obscure. Usually digging deep enough will 
uncover a sound reason, based probably on experience. 
Neither the workman himself nor anyone immediately 
available may be able to give the real reason. Likely 
as not if asked he will give a wrong explanation. 

I presume in the case of the reel oven mentioned in 
your issue of Nov. 29, it was built with the object of 
giving what the baker terms a “solid heat.” One does 
not read of “solid heat” and “flash heat” in works on 
thermodynamics, but they are important nevertheless. 

I knew of a reel oven built for breadmaking which 
had a steel shell covered with insulation; no brickwork 
at all. In using this it was demonstrated beyond doubt 
that in order to have the finished loaves weigh the same 
as exactly the same kind of loaf baked in the ordinary 
oven of heavy brickwork, it was necessary to allow 
from a half to one ounce additional weight of dough to 
each loaf when scaling. And at this time one big bak- 
ery was operating at a net profit of one mill per loaf. 
The significance of this is apparent. 

Now as to apparent conservatism. A few years ago 
the proprietor of one of the big bakeries in the United 
States said to me, referring to a new type of oven he 
had installed about a year before: “I’m tearing them 
out. They’re one of the best ovens I ever had, but I 
can’t get them run properly. I have had nothing but 
trouble with them since I installed them. I can get 
plenty of men to run the older type as they should be 
run and I’m going back to them.” Here was an in- 
stance of a simple type, less efficient, actually producing 
more satisfactory results than a more efficient one re- 
quiring greater skill to produce the best results. 

Few industries have made greater advances in the 
past 40 years than the baking industry. From a trade 
where mechanical equipment was practically unknown, 
it has developed until the manufacturing end of a mod- 
ern baking plant is almost automatic. In at least one 
year of recent date, statistics show that the baking 


industry showed a greater return per dollar invested 
than any other industry in the United States. This 
affords a pretty fair indication that it has measured up 
to its opportunities. 

The outsider frequently can and does suggest valu- 
able improvements because the man inside is too close 
to his work to view it in the proper perspective. But 
sometimes the man inside looks out. A progressive 
baker wished to eliminate unsightly cracks which, in 
his eyes, marred the surface of one line of his goods. 
What suggested a remedy? His observation of the 
practice of anealing bottles in a glass factory. 

Treat that man with suspicion who can “see at a 
glance” opportunities for improvement. By no means 
disregard him, but discount him heavily. Improve- 
ments can be effected in any plant at any time. Many 
such which at first sight appear promising prove on 
closer acquaintance impracticable. Against this ap- 
pears the unaccountable psychological fact that the 
same suggestion for improvement that is refused when 
advanced by the insider is given consideration and ex- 
ecuted when put forward by an outsider. Truly a 
prophet is not without honor save in his own country. 

Why does the operating staff in some chemical plants 
today feel that a specially warm place in the hereafter 
is reserved for the engineer who designed and built the 
plant? Isn’t it, oftener than not, because the engineer 
tried to get away from traditions? And when the plant 
is turned over to the operating crew, where is the engi- 
neer? Gone elsewhere, getting away from some more 
traditions, probably. 

“Tradition,” says Webster, “hands down the practical 
arts with more precision and fidelity than they can be 
transmitted by books.” Nothing could be clearer than 
that. As a rule in the arts the one who really knows 
cannot and does not express himself in writing. Con- 
versely, the one who writes seldom does so from ex- 
perience. 

Don’t try to get away from traditions. They are the 
tools which countless hands have forged and striven to 
improve down through the centuries. Master the use 
of them. With an intimate knowledge of them will 
come an appreciation of their value. Then, if you can, 
add to their beauty and utility. 

Whitby, Ont. MuNGO E. NASMITH. 


Rate of Settling of Clay Suspensions 


The rate of settling of clay is thought to be an im- 
portant matter in connection with the use of clays as 
a filler in papermaking. The rate of settling of clay 
in a medium is to a certain extent dependent on the 
hydrogen-ion concentration of the suspending medium. 
The rate of settling of six clays has been studied over 
a wide range of hydrogen-ion concentrations. For each 
clay-water mixture, there is a definite hydrogen-ion 
concentration at which the rate of settling will 
be a maximum, and also a definite concentration at 
which this rate is a minimum. In the purification of 
clay, these two points should be known in order to effect 
the separation of clay particles from quartz and mica 
particles most efficiently. 
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Art and Science of 


Leather Manufacture—II 


By F. L. SEYMOuR-JONES 


nery, the first step is to restore it to as near its 

original condition as possible. In olden times this 
was accomplished by pegging down the hides in the tan- 
nery brook and permitting them to remain there until 
sufficiently softened. River pollution laws and the loss 
of hide substance in such a process have caused this 
method to be abandoned. 


WASHING OR SOAKING TO RESTORE ORIGINAL CONDITION 


Fresh hides are washed in several changes of cold, 
fresh water, to remove all blood and dirt and to cleanse 
the hide thoroughly, no special treatment being neces- 
sary. A few hours is sufficient; long soaking, or the 
use of warm or stale water, leads to putrefaction and 
much damage. 

Salted hides require longer soaking, not only to re- 
move the salt but also to plump the fiber so that it may 
regain its original condition after the dehydration 
effected by the salt. Longer soaking is possible, owing 
to the antiseptic powers of the salt. Usually 3 to 4 days’ 
soaking, changing the water at least daily, and prefer- 
ably with frequent handling (i.e., hauling the hides out 
and replacing) is adequate. Frequently the soaking is 
completed by running the hides in a wash wheel—an 
open-sided drum, through which a stream of water 
passes—for a few minutes. Salt is, of course, readily 
soluble in water, and will diffuse the more rapidly the 
more often the water is changed or the hides handled. 

Dry salted and dry hides require more drastic treat- 
ment, and are frequently very difficult to soak back into 
suitable condition. Putrid or stale soaks were largely 
used, and are still occasionally to be found. In these 
the dissolved organic hydrolysis products from the hides 
are permitted to accumulate, and exert—probably by 
providing suitable nutriment for bacteria—a softening 
action on the hide. Naturally the danger of damage 
by bacterial action is great, and hides so treated are 
liable to much loss of valuable leather-forming hide 
substance. 

Putrid soaks have largely been replaced by the use 
of chemicals. A great variety have been suggested. 
Probably thé best are dilute organic acids (e.g., formic) 
or sulphurous acid up to 2 per cent strength. The hides 
are treated in these liquors for 1 or 2 days, whereby 
they are swollen and well plumped. Caustic soda (0.1 
per cent) and sodium sulphide (up to 0.5 per cent) are 
largely used, and exert also a preliminary liming effect. 


MECHANICAL SOFTENING 


The chemical softening is frequently accompanied also 
by mechanical softening. For hides the faller stocks 
are used, kneading and pounding the hide. Skins are 
frequently “worked on the beam”—i.e., stretched and 
worked with a blunt knife on a curved-surface table. 


|: WHATEVER WAY a hide or skin enters a tan- 


*The first article of this series appeared in Chem. ¢ Met., vol. 
27, No. 23, p. 1110, Dec. 6, 1922. 
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Preliminary Wetwork: Soaking, 
Sweating, Loosening Hair by 
Enzymes, Acids and Liming, 
Sharpening Agents, Unhairing, 
Fleshing, Deliming, Drenching, 
Puering and Bating, Scudding, 
Pickling — Rounding—Splitting* 


Both hides and skins may also be tumbled in water in 
a revolving drum, the mechanical action greatly facili- 
tating the softening (Fig. 5). 

The chief danger in soaking, apart from too violent 
stocking, lies in bacterial action in the soak waters. As 
previously mentioned, the majority of common disin- 
fectants are barred owing to their tanning action. Sul- 
phurous acid, very dilute phenol, and borax are used as 
antiseptics here. Even with dilute carbolic acid, the 
subsequent liming is slowed down considerably. Borax 
is somewhat costly. 


METHODS OF REMOVING HAIR OR WOOL 


The hides and skins having been brought back to a 
softened condition, the next operation is to remove the 
hair or wool. While hair is a byproduct of only small 
value, the wool of sheepskins is normally of consider- 
ably greater value than the pelt, and consequently more 
care is taken in preserving it than in looking after 
the skin. 

The oldest method of removing hair or wool is that 
known as sweating, in which a mild putrefaction de- 
velops. The hides or skins are hung up in a closed 
chamber, known as a sweat pit, maintained at an even 
temperature by double walls or other suitable means. 
The temperature is kept at 15 to 20 deg. C. by means 
of steam pipes below the lattice floor, and cold water 
sprinklers so placed that they do not play on the hides. 
The air is thus kept saturated with moisture. There 
is practically no ventilation, and the ammonia liberated 
by the putrefaction plays a considerable part in loosen- 
ing the hair. The stench from sweat pits in full opera- 
tion is terrific, and here lies one cause why tanning in 
many countries is classed as an offensive trade. 

Wool skins (sheep) are treated in a similar manner, 
a somewhat higher temperature being used. The proc- 


FIG. 5—WASHING GREEN HIDES IN DRUMMING WHEELS 
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FIG. 6—HIDES ROPED TOGETHER OR TOGGLED PRIOR 
TO REELING IN LIMES 


ess is then known as staling. The whole process neces- 
sitates very careful supervision to insure that hides are 
removed before putrefaction has gone too far; other- 
wise irreparable damage to the grain ensues. In some 
cases much damage to pelts has been caused by nema- 
tode worms during the staling of sheepskins. 

While with very careful control sweating offers the 
advantage, for heavy leather at least, that comparatively 
little hide substance is lost, its merits are greatly out- 
weighed by the danger of damage to the goods and the 
excessive and close supervision necessary. Consequently 
it has very largely been abandoned, and is now used 
only occasionally for heavy hides, though still to a large 
extent for sheepskins. 

One recent scientific innovation for unhairing is the 
use of enzymes. A preparation, in which trypsin is the 
active constituent, has been placed on the market under 
the name of Arazym. It works quite effectively, though 
further investigation is necessary to elucidate the na- 
ture of enzyme unhairing. Trypsin readily dissolves 
the young keratin of the hair roots and lower portion 
of the epidermis, but does not so readily attack the col- 
lagenous matter of the true skin unless present in fairly 
large concentration. Work is in progress along these 
lines in several laboratories at present, and interesting 
results may be expected in the course of the next year. 
Dr. H. C. Ross, working in England, recently patented 
the use of thrombase for unhairing. Since thrombase 
is an enzyme developed naturally in the skin itself, this 
process promises to be of much interest. It is still too 
recent to permit of any discussion of its practical value. 

Another old method of unhairing, which has spas- 
modically attracted the attention of chemists in recent 
years, is by the use of dilute acids. A hundred and 
fifty years ago it was common to unhair in spent, fer- 
mented tan liquors, or in barley or grain mash. The 
process was superseded by the more simple and fool- 
proof method of liming. Acid unhairing is effective, 
but there is danger that the grain membrane may also 
be split off from the skin in the form of blisters. The 
proper conditions for its safe working have not yet 
been developed. 

The standard method of depilation consists in the use 
of solutions of lime, with or without sharpening agents 
such as sodium sulphide, sodium hydroxide, arsenic sul- 
phide, etc. Straight limes (i.e., saturated solutions of 
slaked lime) unhair very slowly under sterile conditions, 
and there is no doubt that bacteria in the limes, to- 
gether with degradation products from the hydrolysis 
of the keratins of the skin (also those from the hide 
substance), play an important part in unhairing. 


Vol. 27, No. 26 


There are endless ways of working the limeyard, of 
which one or two typical may be outlined. The three- 
pit system is perhaps the most common. In this the 
hides pass first into an “old” lime liquor (twice before 
used), then to a medium lime (once used) and finally 
to a fresh lime. The liquors are always kept saturated, 
an excess of solid calcium hydroxide being in the pit. 
The hides are placed in the pit flat, and are hauled 
(drawn out) and set (replaced) at frequent intervals 
to hasten the process. Frequently they are roped to- 
gether, end to end, and reeled over a pulley from one 
pit to the next. (Fig. 6.) A limeyard in which the 
packs of hides are handled with an electric traveling 
crane is shown in Fig. 7. 

In another method one pit only is used; the liquor is 
bettered from time to time by the addition of fresh lime. 
In this way hydrolysis products tend to accumulate in 
the lime, providing a fertile culture medium for those 
bacteria which flourish in lime liquors. Formerly such 
pits were rarely cleaned out. The three-pit system 
offers distinct advantages in that the spent liquor is 
run off after three packs. 

Sodium sulphide is now almost universally added to 
hasten the unhairing action. In water this substance 
hydrolyzes to form equimolecular proportions of sodium 
hydrosulphide and hydroxide. Stiasny showed 16 years 
ago that so long as the proportion of hydroxyl ion to 
hydrosulphide ion exceeded unity, the unhairing action 
was good, the optimum being at unity. Where hydro- 
sulphide ion is in excess, unhairing is poor. Conse- 
quently when used alone the water used must be soft; 
otherwise part of the hydroxyl ions are removed in soft- 
ening the water, and the ratio [OH]-:[SH]- becomes 
less than one, and unhairing is slow. 

Sodium sulphide used alone has a very powerful sol- 
vent action on the epidermis and hair, and further 
draws the grain up into rucks. Its use in this respect 
is usually confined to cheap classes of skins. These are 
either dipped for a few minutes into a very concentrated 
solution, or a lime-sulphide paste is swabbed on the flesh 
side, and the skins piled. The hair can then be brushed 
off—the brush being made of fiber—or washed off in a 
wash wheel. 

Used in conjunction with lime, the sulphide is em- 
ployed in dilute solution, 2 oz. per hide being usually 
sufficient. It is impossible to give exact quantities, as 
practice varies so enormously. 

The use of arsenic sulphide is almost entirely con- 
fined to goatskins and the finer quality of sheep. It is 


FIG. 7—LIMEYARD WITH ELECTRIC TRAVELING CRANE 
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FIG. 8—UNHAIRING WHOLE HIDES 


slaked in with the lime, the reaction being highly com- 
plicated and the products variable, according to the 
amount of arsenic used, temperature of slaking, etc. 
There is no doubt that it provides a finer grain for 
glazed kid and similar leathers. But it is probable, in 
the light of recent research, that the result might be 
obtained by other and cheaper means. The object is 
to insure that calcium, rather than sodium collagenate, 
is formed in the limes, by combination between the 
kation and the skin protein, in accordance with Loeb’s 
work. 

Other alkalis can be used for unhairing. Sodium 
hydroxide swells and plumps (renders firm) the pelt, 
but unhairing is slow unless the solution is concentrated, 


FIG, 9—FLESHING 


when the hair is dissolved off. Ammonia readily un- 
hairs, but does not swell or plump the hide. Lime is in 
general the most suitable. It has very limited solubility 
and consequently excess can be used with little danger 
of subsequent damage. It is as near a foolproof mate- 
rial as is possible under technical conditions, although 
it is by no means difficult to ruin goods in the limeyard. 

Stiasny’s work showed that liming effects depended 
largely on the concentration of hydroxyl ion. Conse- 
quently anything which can, by interaction with the 
lime, increase this, will act as a sharpening agent— 
e.g., sodium oxalate, sulphate, thiosulphate, etc. 

The time and nature of liming vary according to the 
nature of product desired. For sole leather, where a 
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plump, firm product is the object, liming is short and 
sharp, to loosen the hair and plump the goods. For 
dressing and harness leather, more mellow liquors are 
used, to open up the goods to a greater extent. Gen- 
erally the time varies from 1 week to 3 weeks. 

Sheepskins, if they come from a fellmonger (wool 
puller), have usually been preserved in “gathering limes” 
after the removal of ‘the wool. Consequently the time 
of liming will vary according to the amount they have 
previously received. 


FIG. 10—TRIMMING ON THE BEAM 


Temperature also plays a part in liming. Although 
lime is more soluble in cold water than in hot, this is 
offset by its increased action at higher temperatures. 
From this a liming process has been devised. Hides 
are given a very short liming in a lime-sulphide liquor, 
then pass to warm water (35 to 45 deg. C.) for 12 hours 
or so, after which they can readily be unhaired. 

An ingenious chemical method was devised by Pull- 
man and Payne. The hides are treated first in a sodium 
hydroxide liquor, followed by a calcium chloride liquor, 
the object being the formation of lime in the skin. 
Unless the goods have been treated in a putrid soak, 
they will not unhair by this method. This process is 
advantageously used for tanning skins with the hair 
or fur on, 

Various mechanical devices have been brought for- 


FIG. 11—INSPECTION BEFORE TANNING 


FIG. 12—DELIMING IN DRUMS 


ward for hastening liming. A revolving paddle below 
a false bottom is effective, though likely to be choked 
by the excess of solid lime. Circulating the liquor with 
air blast (Forsare process) and suspending the hides 
combined with a rocking motion (Tilston-Melbourne 
process) are recent innovations and have met with some 
application in England. At the limeyard shown in Fig. 
6 each vat is thoroughly stirred or plunged with com- 
pressed air just before reeling in a string of hides. 

From the foregoing it will be seen that liming accom- 
plishes more than merely loosening the hair. With 
sharp, caustic limes, the hide is swollen and plumped, 
and the fibers opened up to receive the tan more read- 
ily. Long mellow liming tends to remove the inter- 
fibrillary substances, and hence to soften the pelt. 
Greasy skins, such as pig and sheep, have part of their 
grease converted into lime soaps, whence it is removed 
by subsequent scudding. There is much to justify the 
saying that good leather is made before it enters the 
tanyard. 


UNHAIRING, FLESHING AND DELIMING 


The loosened hair is removed by hand, with a blunt 
knife over the beam, or, more generally, by machine. 
One common type consists of a revolving roller fitted 
with spiral knives which sweeps down a rubber or pneu- 
matic bed on which the hide is laid. Fine hairs are 
often deep rooted and resistant, and frequently have to 
be removed afterward by going over the hide with the 
hand knife. Fig. 8 illustrates the unhairing of the whole 
hides by machine. 

Fleshing may precede or follow liming. In this proc- 
ess all flesh, fat and tissue adhering to the flesh side of 
the hide are removed, either by hand over the beam with 
a knife or by machinery. Various types of machines 
have been developed. All have spiral knifed rollers, 
against which the hide is pressed by a pneumatic roll, a 
semi-cylindrical beam, etc. It is usually necessary to 
finish this operation by hand on the beam. (Fig. 10.) 
A thorough inspection often follows (Fig. 11) before 
the hides enter the tanning liquors. 

Since all tanning is carried out in an acid medium, 
and lime precipitates nearly all tannins, it is necessary 
to remove lime from the skins before proceeding fur- 
ther. For sole leather a surface deliming is often suffi- 
cient, while for lighter leathers all lime must be removed 
to reduce the swelling of the skins and render them soft 
and flaccid. 
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The straight chemical process consists in the use of 
acids. The hides or skins are first washed with water, 
but removal of lime by this means is slow and always 
far from complete. Boric acid is used to a limited ex- 
tent; it is very safe and suitable but somewhat expen- 
sive. The common mineral acids, sulphuric and hydro- 
chloric, find most application, but have to be used with 
care. Excessive concentration of acid (even “dilute” 
acid) gives a very strong and undesirable swelling. 
The stock is usually suspended, drummed or paddled, 
and the acid added very slowly. Organic acids, acetic, 
lactic, formic, butyric, etc., are being increasingly used 
with advantage, the chief objection to them being their 
cost. Even these must not be used in excess. Where 
skins are being tanned to last for many years (e.g., 
bookbinding leather), it is essential that all treatment 
with mineral acid be avoided. Inthe course of time these 
rot and decay the leathers, leading to that peeling and 
rubbing away of leather-bound books so familiar today. 
Many acids of the aromatic series have been suggested, 
and have a certain antiseptic action, but they have met 
with little general application. Sulphuric acid, used 
with caution, is still the most general. 

The use of drums and paddles is illustrated in Figs. 
12 and 13 respectively. Fig. 13 also gives a closer view 
of the crane shown in Fig. 7. 


DRENCHING, BATING AND PUERING 


Drenching, though it usually follows (and occasionally 
replaces) bating, is strictly a deliming process. The 
drench consists of a fermented infusion of bran, the 
active agents being bacterium furfuris « and 8, isolated 
by J. T. Wood. The cerealin of the bran produces 
glucose from the starch present, which is in turn at- 
tacked by these bacteria. Much gas is evolved, chiefly 


hydrogen, together with carbon dioxide and nitrogen. 
Lactic and acetic together with smaller amounts of 
formic and butyric acids are formed, and these exert 
the deliming action. 


FIG. 13—DELIMING WITH PADDLES 


; 
4 * ne — 


December 27, 1922 


The process is confined to skins, which are drenched 
in pits, being permitted to rise to the surface, and 
paddled or poled down again. The temperature is kept 
about 30 deg. C., and the process lasts 12 to 24 hours. 
The bran particles have a scouring and cleaning effect 
on the pelt. 

Drenching must not be carried too far, otherwise 
small blisters form on the grain of the skin, due to the 
evolution of gas in the skin substance. In thundery and 
sultry weather the drench is apt to sour very rapidly. 
Some noxious fermentation sets in, and the skins 
rapidly become glassy and fall to pieces. The cause of 
this is still obscure. 

In no process in the whole of leather manufacture has 
science done more to improve matters than in bating. 
Strictly speaking, bating consists in treating hides with 
infusions of fermented hen and pigeon dung, and puer- 
ing in similar treatment with dog dung. Both proc- 
esses are identical in principle, and bating is commonly 
used in this country to cover not only these two but also 
the modern method of using artificial (enzyme) bates. 

Bating proper, with hen and pigeon dung, is confined 
to harness and dressing leather, where a mild softening 
action is required. The strength of the bate varies con- 
siderably with the choice of the tanner, the nature of 
the materials and the effect desired. It is carried out 
either in the cold by suspending the hides in the bate 
liquor for 4 to 8 days, or by paddling and drumming 
the hides at a temperature of about 35 deg. C. The 
excreta are usually fermented in water for a week, and 
strained through rough cloth to remove dirt and sedi- 
ment before use. This process is now largely super- 
seded by the more hygienic enzyme bates. 

Puering with dog dung is still extensively used for 
certain classes of goods, goat and to a lesser degree 
sheep. The dog dung is mixed to a paste with water 
and kept in the dark as much out of contact with air 
as possible. The paste is diluted with water as required, 
and is strained before use. The skins remain in the 
liquor for several hours, at a temperature of 20 to 40 
deg. C. according to type of stock, and are occasionally 
stirred or paddled. The completion of puering can be 
determined only by the feel of the pelt; it should be 
soft, flaccid and in a completely fallen condition. 


ENZYME BATES 


During the course of the last 30 years J. T. Wood has 
made extensive studies of bating and finally traced the 
main activity of bate liquors to the presence of enzymes. 
Since that time various enzyme bates have been put on 


FIG. 14—BELT KNIFE SPLITTING MACHINE 
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the market, notably “oropon” and “pancreol,” consist- 
ing usually of trypsin, together with ammonium chlo- 
ride and a filler of woody fiber or other suitable mate- 
rial. The latter is supposed to furnish a greater surface 
for the enzyme, as Wood found that the activity of a 
puer liquor was greatly diminished by filtration, and 
increased again on the addition of an inert powdery 
material. 

What happens in bating has only recently come to 
light. It is now known that trypsin hydrolyzes the 
elastic fibers of the skin, thus loosening the skin struc- 
ture and removing the binding material of the collagen 
fiber bundles. This is not all, for skins can be bated 
without removal of elastin, the finished product being 
apparently identical in feel and nature. Recent work 
by J. A. Wilson indicates that commercial bates do not 
digest elastin, while trypsin does; this may be due to 
absorption of the enzyme by the filler. Probably also the 
enzyme removes the interfibrillary matter of the skin. 

Many patent and secret bates have been put on the 
market, frequently consisting of various mixtures of 
fermented or fermentable matter. In general most of 
these are more of the nature of drenches, but they have 
met with some application in practice. 

Puering is of especial importance in the manufacture 
of glove leather, to obtain the necessary “stand”’—i.e., 
the skin will not spring back on being stretched. Since 
the elastic fibers are confined to the grain layer of the 
skin, it has been suggested that puering may be more 
effectively carried out by applying a trypsin paste to 
the grain. 

SCUDDING 


Though rarely carried out in this country, the process 
of scudding usually follows bating in foreign countries. 
For greasy stock, especially that from animals fed on 
artificial feeds, it is necessary to remove as much of the 
skin fats as possible after puering. It is carried out 
either by hand, over the beam with a blunt knife, or by 
machine. The machines used are either of the spiral 
blade type, or, for sheepskins, consist of a number of 
small, stiff, revolving brushes. 


PICKLING PRIOR TO CHROME TANNING 


Prior to chrome tanning the stock is pickled in a 
bath of sulphuric acid and salt, followed by a brine bath, 
just as in the preservation of skins for export by pick- 
ling, described in the previous article. 


PLUMPING, ROUNDING AND SPLITTING 


Where hides have been unhaired by enzyme action 
or by sweating, it is necessary to plump them for pur- 
poses where firm leather is required, such as sole. This 
is accomplished by swelling them in a dilute bath of 
sulphuric acid. 

Hides are frequently rounded prior to tanning—i.e., 
the offal (bellies and shoulders) is removed, leaving the 
butt, which may be further divided along the line of 
the backbone into two bends. The offal, being of less 
value and looser texture, receives a cheaper tannage. 

Hides and skins may be split out of lime or after a 
preliminary tannage. The split is horizontal, leaving 
a grain and a “skiver” or flesh. This is usually done 
on a band knife machine. (Fig. 14.) The knife runs 
over two pulleys, like an endless belt, and the hide is fed 
in between two series of rollers, these being adjusted to 
get the thickness of split desired. Other types of machine, 
oscillating knife, etc., are also in use. Hide fleshes and 
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grains are largely used for upholstery, automobile, and 
bag leathers. Sheepskin skivers are oil tanned for 
chamois leather, the grains going for hat linings, pocket 
books, etc. 
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“Legal 


By WELLINGTON GUSTIN 


Junghaus Patent for Luminous Compound Invalid 


The U. S. Circuit Court of Appeals has affirmed a 
decree against the American Radium Co. in its infringe- 
ment suit against the firm of Hipp, Didisheim & Bro., 
Inc., and others. Plaintiff is assignee of the Junghaus 
patent, No. 911,401, covering, as it claims, “certain new 
and useful improvements relating to improved luminous 
substance for indicators containing radium for the in- 
dicating members of clocks, speed gages, and the like.” 
(279 Federal, 1016.) 

Passing over the legal technicalities arising in this 
case, the patent’s validity will be considered. The court 
found that radium paint, or the luminous material here 
employed, was old. Phosphorescent paints had long been 
employed on the hands and dials of clocks, but they 
were not self-luminous. But it was not long after 
Mme. Curie discovered radium in 1889 that radium paint 
appeared. The court says it might well be questioned 
whether it was invention to apply radium paint, instead 
of phosphorescent paint. But two distinguished 
students of radium did apply radium paint before 
Junghaus, and there was put in evidence the Hammer 
clock and the Kunz watch. 

In 1903 Dr. George F. Kunz, the inventor of a radium 
paint (letters patent No. 789,912), applied radium paint 
to the hands and dial of his watch, and that watch was 
in evidence. Major Hammer put radium paint on his 
clock in 1903, in much the same way as shown in the 
Junghaus patent. The court said there was a long list 
of prior art patents and scientific publication on the sub- 
ject which might invite discussion, but for these two 
devices. 


OBTAINING HIGH ILLUMINATION BY INCREASING BULK 
STEP 


Plaintiff contended that Hammer did not think of con- 
structing the dial on his clock so that the luminous 
substance would be imbedded in the figures on the dial, 
or that the figures would be imbedded in the luminous 
substance. Much was argued as to the imbedding of 
the radium paint. It was contended that the problem 
which Junghaus was called upon to solve was to apply to 
the hands of a watch a substantial bulk of a luminous 
compound, consisting of radium and a radio-responsive 
material, so as to obtain high illumination, and so that 
the luminous compound will not extend above the hand, 
and to apply to the hands of a watch this luminous com- 
pound, so that it would extend substantially the full 
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length of each hand, and to obtain th‘s illumination near 
the indicating divisions on the dial, so that the watch 
might be readily read in the dark as well as in the day- 
time. 

But there was nothing in the claims about “bulk,” 
and the court concluded that no great importance could 
have been attached to this feature, else it would have 
appeared in the claims. The patent states simply: 
“Preferably the substance is present in some consider- 
able bulk where a high illumination is required.” 

Obviously to apply the substance in considerable 
bulk did not require knowledge beyond that of one 
skilled in the art. This the court says was a mere 
incidental feature which certainly could not be said to 
have required inventive genius. 

Of course, says the court, it is true that many simple 
devices have exhibited invention, but on the question 
of invention a patent case in one art is rarely of much 
help in deciding whether invention exists in another art. 
Each case is necessarily controlled by its own facts, and 
in the case at bar there was nothing left for Junghaus 
to invent. 

Further, the court says that while the decisions of 
foreign courts are not controlling and often not persua- 
sive, because of a different attitude or a different 
record, it is sometimes comforting to know that other 
judicial bodies have come to practically the same con- 
clusion as itself, and the fact that the German and Swiss 
courts, familiar as they must be with the watch 
industry, have decided adversely to Junghaus is of 
special interest. 


Cargo Owner Not Entitled to Recover on Policy 
to Ship Owner 


In a suit in admiralty brought by the Virginia 
Carolina Chemical Co. against the Chesapeake Lighter- 
age & Towing Co. and Fireman’s Friend Insurance Co. 
a decree was had in the U. S. District Court against the 
insurance company and in favor of the chemical com- 
pany. On an appeal this decree has been reversed and 
the case remanded with directions to dismiss the suit, 
by the Circuit Court of Appeals. (279 Fed., 685.) 

The suit as against the Chesapeake company pro- 
ceeded on the theory that it agreed on due consideration 
to procure insurance:for claimant shipper covering a 
shipment of kainit. It was admitted this company ful- 
filled its obligation by procuring or maintaining the 
Fireman’s Friend policy. Therefore the suit shifted to 
one of damages on insurance. But the court held that a 
contract by a carrier to obtain insurance for the benefit 
of the cargo owner is not maritime, and a suit for its 
breach is not within the Admiralty jurisdiction. 

Again, it holds that to entitle a cargo owner to main- 
tain a suit on a maritime policy issued to the carrier 
he must, under the terms of the contract, have become 
the insured, when the cargo went on board the carrier’s 
vessel. 

And a marine policy issued to a ship owner covered 
any property on which the insured had agreed with the 
shipper to provide insurance, and also its legal liability 
where it had not so agreed, but provided it should not 
cover “where the assured, or any carrier or other bailee, 
has insurance which would attach if this policy had not 
been issued.” Here the court held that a cargo owner 
could not recover on such policy for loss of cargo as 
“the assured,” where it had other insurance, nor 


through liability of the shipowner where the latter was 
not charged with any fault. 
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The Graphical Study 


Of Operating Efficiency 


By A. R. BLAKEY 


studies in the field of cost accounting and plant de- 

velopment work, rather as an aid to the operating 
heads and supervisors than as a help to the accounting 
department. The studies were designed to indicate 
opportunities for improving costs by bringing some of 
the salient facts graphically before the operating execu- 
tive. The following description is therefore given more 
to explain the time card and graphic representation of 
plant troubles than as a significant contribution to cost 
finding. 

The industry under consideration was of the continu- 
ous process type and the finished products of séveral 
plants were quite similar in percentage consumption and 
size of containers. The problem as originally faced by 
the company was to determine at various major points 
the cost of operation and compare the costs of the sev- 
eral plants with the view of establishing, by comparison, 
friendly competition for lowest costs and bringing to 
light those methods which produced the best operating 
results. 

STANDARDIZING NOMENCLATURE AND COST 
PROCEDURE 


Naturally the first step was the standardization of 
cost procedure and nomenclature. Consequently a very 
detailed flow sheet of all operations was constructed. 
It showed them in a logical order and included flow lines 
for transportation and handling into and through the 
plant. Following this, a very definite set of rules was 
laid out and a standard nomenclature adopted for all 
plants in referring to costs. There was a good deal of 
discussion as to whether the operations should be num- 
bered according to some systematic code. The decision 
was finally affirmative, because it would much simplify 
the recording of time in the field to use a number 
rather than a word description. Therefore the next 
step was an examination of the flow sheet and the writ- 
ing in of numbers to cover all operations represented 
thereon according to some definite system. The rules 
adopted in assigning code numbers dre given in large 
part in the footnote." 

To make the code numbers available, large placards 
about 3 ft. square carrying both the description of the 
work and the several code numbers applicable to it 
were placed in each department or location where such 
work was carried out. 


|: THIS ARTICLE we shall discuss some recent 


A SIMPLE YET COMPREHENSIVE TIME CARD 


Now we have nomenclature, how shall we get the true 
facts coming in and how shall we visualize them? The 


A a of the rules used in assigning the code numbers were as 
ows 

Use definite groups of numbers for different departments. 

All major codes to end in even hundreds as: 100, 200, 300, etc. 

All major codes ending in one (1) represent transportation to 
that operation. 

All major codes ending in 2, 3 4, 5, 6, 7 and 8 represent sub- 
operations at major points. 

All major codes ending in 9 represent indirect = non-productive 
labor, the nature of which may be serialed as 209-2, etc. 

All major codes ending in 50 represent repairs, the nature of 
Which to be shown by serial, the serial corresponding to the num- 
ber painted on machine or part repaired, as 250-5, etc. 
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The Description of a System of 
Graphs Which Were Developed 
to Analyze Labor Costs, and 
Which in Addition Reveal Lack 
of Smoothness in Operating and 
the Causes for Lost Time 


answer to question No. 1 is Time Cards, and to question 


No. 2 Plant Graphs, both of which are described here- 
with. To anyone who has had field experience with the 
ordinary time card, the idea of having the individual 
workman fill out a daily card appeals about as much as 
ice cream for breakfast. It just doesn’t work well. 
Therefore it was perhaps to be predicted that the regu- 
lar payroll time cards which were distributed at first, 
showing total hours worked, together with so-called dis- 
tribution cards one for each code worked under on 
which to be written name, payroll number, date, occupa- 
tion number plus hours spent, etc., were doomed to fail- 
ure. Cards were lost, torn and soiled, and the men 
hated them naturally. The clerical work was excessive. 
The difficulties were somewhat intensified by the awk- 
ward plant layout, which was not compact and prevented 
a centralized distribution of ‘cards. 

The time card which finally was worked out and 
proved very successful combined the ordinary payroll 
card with the distribution information necessary. The 
card was designed also to minimize clerical effort by 
the operator. The time spent on a task could be 
chalked off on the card directly and at the time of the 
change of assignment rather than waiting until the 
end of the day and estimating the time spent on the 
several codes. 

With this card we obtained not only the duration of 
the task but its sequence in the day’s work. We ob- 
tained the exact time and duration of such and such a 
shut-down and what its effects were on the following 
operation, and how the time of its occurrence was re- 
lated to some necessary or inherent shut-down of opera- 
tions or to transportation upon which it was depending. 
In this way we could look up and down the line and see 
graphically its cause and effect. The card used is shown 
herewith. It is divided into two main parts, the upper 
portion acts as the man’s payroll card, the lower por- 
tion has the clock spread out upon which he chalks off 
sequence and duration of events for distribution pur- 
poses opposite the proper code. 

All extensions and arithmetic were done by the office 
force, and the operator simply chalks off that portion of 
the clock used in the performance of a given task op- 
posite its code number. 

On the reverse side of this card is the “overtime” side, 
which is quite similar to the straight time side except 
that it does not repeat name, etc., and the Time Lines 
begin with 3 instead of 7 o’clock. 


How THE EXECUTIVE GETS His INFORMATION 


So the information was collected on the time con- 
sumed in a given task, the ordinary labor charges for 
the cost accountant. The next step was to portray 
graphically the workings of the whole plant in one con- 
cise picture for the executive and at the same time re- 
tain all details of each individual worker. This was 
accomplished by projecting vertically each individual’s 
time card in its proper place on a “flow sheet” of the 
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HOUSE NAME... Lot pay No. EFC... 
| 
409-6, 


GRAPHICAL TIME CARD SHOWING BOTH TIME CLOCK DATA AND DISTRIBUTION TO CODE NUMBERS 


plant, allowing one horizontal line for each time card 
and having the vertical lines representing time lines for 
the day. The graph given herewith is such a plant 
picture. 

At first sight it might seem rather a laborious task, 
but the actual construction of the chart was accom- 
plished by a young grammar school graduate during the 
forenoon, during which time he also completed the dis- 
tribution of the payroll. 

In further explanation of this plant graph and method 
of plotting, let us consider the Dynamite Mixing House. 
Here we find there were three men engaged in mixing 
dynamite from 7 o’clock a.m. until noon without any 
interruptions. After lunch there were no empty hods 
for conveying the mixed powder to the packing 
machines, so the house was idle and the two truckers 
were there waiting for a delivery until 1:30 p.m. The 
house then produced until 2 p.m., when they began to 
clean up, spending one hour and a half at this, during 
which time the truckers also helped. From 2 to 3 you 
will note two of the men left the operation and assisted 


in cutting slugs in Dynamite Box Pack No. 114 and 
returned at 3 o’clock to their original station and 
helped in cleaning up. 

In Dynamite Box Pack No. 312 you will note there 
were seven men working without any hold-up except 
lunch and the clean-up at end of day. From this it 
is seen that for each man in the house there is a dis- 
tribution line, and laid off on this line are the intervals 
as shown on the distribution half of his time card. 
In making a composite plot of a house these man lines 
are built one on top of the other corresponding in 
number to the number of men. The truckers who de- 
livered from building to building appear on the graph 
only when actually in the house helping the operator 
with his work. 

The time card shown represents the work done by 
one of the men in Dynamite Mix House No. 310. 

In studying these graphs from day to day, the tend- 
encies of the plant are clearly visualized. 

The idle intervals showing up in the Gelatin Car- 
tridge are caused by the fact that the Mixing House just 
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ahead is under capacity for the cartridge machine. 
When the reserve Mixing House is thrown in and the 
cartridge machine kept at capacity, then we have idle 
intervals in the Mixing House, showing that this section 
of the line has a poor capacity balance. - 


EXTENSION OF THE SYSTEM POSSIBLE 


The above system is quite flexible and can be made 
as detailed or as simple as desired. Instead of having 
each individual worker make out his distribution, the 
foreman can make it out for the whole house as the day 
progresses, where there are not many workers—exactly 
as each house is here represented. The usual method 
is for the foreman to write up his house report at the 
end of the day, giving production figures, time of shut- 
downs, man-hours, etc., but it is largely guesswork 
except the production figures; besides, the present house 
reports are usually such that they do not lend them- 
selves to a continuous record of the events of the day. 

If the lower half of each house report had the “time 
lines” laid off on it so the exact time and duration of 
these events could be chalked up for each house as they 
occur, a much more intelligent study with very little 
work could be made of the average plant which does 
not care to go into much detail. These house reports 
could then be assembled quite similarly to the graph 
shown and the salient points of operation could be 
quickly noted. 

Kenvil, N. J. 


The Hygroscopicity of Tetryl 
and Tetranitraniline 


By L. GRIER MARSH 
Assistant Explosive Chemist, Pittsburgh Station, 


U. S. Bureau of Mines 

HIS WORK is for the main part a continuation of 

the study of the hygroscopic properties of organic 
explosives, which on the suggestion of Dr. Charles E. 
Munree, chairman of the committee on explosives 
investigations of the National Research Council, was 
begun by Huff in his determination of the hygro- 
scopicity of TNT’ and continued by the author in a 
previous work on the hygroscopicity of picric acid.’ 
The procedure followed in all cases is essentially the 
same and involves a study of the hygroscopicity from 
the calculated vapor pressures of saturated aqueous 
solutions of the substances investigated, and also exper- 
imentally determined data on the amount of moisture 
taken up by each compound by methods previously out- 
lined in detail and briefly summarized below. 

The hygroscopicity of TNA has been given by Flur- 
scheim® as 0.12 per cent for a material made on a labo- 
ratory scale and exposed in an atmosphere of 85 per 
cent humidity for a week. The uncrystallized material 
was found to absorb under the same conditions about 
0.028 per cent. Constant weight with 0.13 moisture 
was obtained on a sample of (green) commercial mate- 
rial that had been completely dried in the laboratory 
at 95 deg. C. A more finely divided yellow TNA became 
constant after 32 days with 0.19 per cent moisture.‘ 


Published by permission of the Director, U. S. Bureau of Mines. 


‘Huff, W. J., “The Hygroscopicity of TNT,” Chem. ¢€ Met., vol. 
21, No. 11, p. 570, Oct. 29-Nov. 5, 1919. 


*Marsh, L. G., “The Hygroscopicity of Picric Acid,” J. Ind. Eng. 
Chem., vol. 14, No. 4, p. 321, April, 1922. 


a B. J., Z. ges. Schiess-Spreng-stoffw., vol. 8, p. 185 


(1 


‘Flurscheim, B. J., “Some Properties of TNA,” J. Soc. Chem, 
Ind., voi. 40, p. 97t to 107t, May 31, 1921. 
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The solubility of TNA in water was given as one part 
in 50,000 at 13 deg. C. 

Comparatively little work has been published on the 
properties of tetryl. Flurscheim states that pure tetryl 
takes on about 0.30 per cent of moisture at constant 
weight determined under the same conditions as TNA 
and that the uncrystallized material attains constant 
weight with an increase of about 0.024 per cent. Taylor 
and Rinkenbach, in the Bureau of Mines Explosives 
Chemical Laboratory, are at present investigating the 
solubility of tetryl and TNA, and they find the solubility 
of the pure tetryl in water at 32 deg. to be 0.0088 gram 
per 100 grams of water. The TNA used had a solubil- 
ity of 0.0175 part per 100 grams of water. 


CALCULATED HYGROSCOPICITY 


Assuming the existence of a close relationship be- 
tween the hygroscopicity of compounds not forming 
crystalline hydrates and the vapor pressures of their 
saturated aqueous solutions and the applicability of 
Raoult’s law to the compounds in question, for the pur- 
pose of comparison, the vapor pressure of a saturated 
aqueous solution of tetryl at 32 deg. can be calculated 
and a measurement of its hygroscopicity correspond- 
ingly determined. From Raoult’s law 

P, — P, n 
N +n 
where the solubility of tetryl in water at 32 deg. is taken 
as 0.0088 per cent and the vapor tension of water at the 
same temperature as 35.372 mm. of mercury,* the vapor 
pressure of a saturated aqueous solution of tetryl in 
water at 32 deg. is found to be 35.3718 mm. of mercury, 
or 99.9994 per cent of that of pure water. The TNA 
solution had a vapor pressure of 35.3716 mm. of mer- 
cury, which is 99.9988 per cent of that of pure water. 


TABLE I—VAPOR PRESSURES OF SATURATED SOLUTIONS 


Ratio to 
Vapor Pressure of Satu- Vapor Tension 
rated Aqueous Solutions, of Pure Water, 


Mm. of Mercury Per Cent 
Picric acid. ....... 35.3265 99.872 
35. 371427 99.9983 
Tetryl..... 35. 371804 99.9994 
TNA... 35. 371591 99.9988 


compound can be only slightly hygroscopic. A compar- 
ison between the vapor pressures of saturated aqueous 
solutions of the different compounds at 32 deg. C. is 
shown in Table I. 

MATERIALS 


The experimental work was carried out on both the 
pure tetryl and TNA and also on two commercial grades 
of each material containing the ordinary impurities 
characteristic of each compound. 

The purified tetryl was prepared by the following 
method: Commercial material was dissolved in hot ben- 
zene, the solution filtered and permitted to cool. The 
mother liquid was then decanted and the crystals per- 
mitted to air dry. The dried tétryl was then dissolved 
in hot alcohol, the solution cooled and filtered, the tetry] 
redissolved in hot alcohol and thrown out of solution by 
the addition of an equal volume of cold water. The 
product thus obtained was filtered off, washed once with 
cold water, twice with cold alcohol, and permitted to dry 
in a sulphuric acid desiccator for a week. 

The pure TNA was prepared by dissolving commer- 


SBroche and Weibe, Van Nostrand’s Chemical Annual, 1918, p. 
532. 
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TABLE II—PROPERTIES OF TETRYL 


Commercial Commercial 
Pure Tetry] 1-364 M-2356 
Melting point (deg. C.).. 130.4to 130.6 127.1to 129 127.5to 129.2 
Solidification point (deg. C.) 128.6 125.6 126.1 
Moisture (per cent)... 0.00 0.00 0.00 
Insoluble matter (per cent)..... 0.176 0.713 0.294 
Sulphates (1H 80,4) (percent)... 0.00735 0.00569 0.00541 
Ash (per cent). ........ 0.055 0.125 0.14 
TABLE III—PROPERTIES OF TNA 
Commercial Commercial 
Pure TNA L-22 M-2357 
Melting point (deg. C.) 210 to 220 200 to 210 200 to 210 
Moisture (per cent) é 0.00 0.00 0.00 
Insoluble matter (per cent)... ‘e 0.00 0.112 0.588 
Sulphates (H S804) (per cent) 0.00756 0.0315 0.0834 
Ash (per cent) 0.00 0.03 0. 300 


TABLE IV—HYGROSCOPICITY OF TETRYL AND TNA 


Per Cent 
Grams Increase in Weight Moisture Absorbed 

Hours Sample Blan By Sample 
{ 5 0.0029 0.0021 0.04 
17 0.0031 0.0030 0.00 
2 grams weight! 24 0.0046 0.0047 0.00 
pure tetryl } 41 0.0059 0.0052 0.03 
48 0.0062 0.0058 0.02 
0.0063 0. 0062 0.01 
5 0.0119 0.0024 0.47 
17 0.0228 0.0030 0.99 
tetryl 24 0.0279 0.0027 1.26 
4) 0.0379 0.0048 1.65 
48 0.0391 0.0062 1.65 
{ 72 0.0462 0.0064 1.99 
5 0.0047 0.0021 0.13 
17 0.0073 0.0030 0.22 
Cc re 24 0.0078 0.0047 0.16 
41 0.0091 0.0052 0.20 
48 0.0121 0. 0058 0.32 
| 72 0.0156 0.0062 0.47 
{ 5 0.0024 0.0022 0.01 
| WW 0.0027 0.0027 0.00 
Pure TNA | 24 0. 0038 0.0027 0.06 
41 0.0043 0.0045 0.01 
| 48 0. 0063 0.0065 0.01 
| 72 0. 0066 0.0061 0.03 
{ 5 0.0128 0.0022 0.53 
17 0.0272 0.0027 1.22 
Commercial [TNA 24 0.0301 0.0027 1.37 
1-228 ) 41 0.0336 0.0045 1.46 
| 48 0. 0386 0.0065 1.62 
| 72 0.0518 0. 0061 2.28 
5 0.0153 0.0024 0.65 
| WW 0.0342 0. 0030 1.56 
Commercial TNA 24 0.0428 0.0027 2.01 
M-2357 } 4! 0.0541 0. 0048 2.47 
48 0 0508 0.0062 2.53 
72 0.0738 0.0004 3.37 


cial TNA in hot glacial acetic acid, filtering the solution, 
crystallizing in the cold, washing the product three 
times with cold glacial acetic acid and drying in an oven 
at a temperature from 45 to 50 deg. C. for three days. 

The analyses of the different materials are given in 
Tables II and III. 

The determination of the insoluble matter in TNA 
was made by the use of hot benzene as a solvent, while 
acetone was used for tetryl. 


EXPERIMENTAL 


The method used was that designed by Taylor and 
Cope and given in detail in a previous paper. The es- 
sential features of this method involve the determina- 
tion of the increase in weight of two gram samples of 
each material after intervals of 5, 17, 24, 41, 48 and 72 
hours, where the material is exposed in open porcelain 
crucibles over water in sealed quart jars, and the jars 
submerged under water in a large thermostat at a tem- 
perature of 32 deg. C. automatically controlled, within a 
range of 0.10 deg. C. Blank tests on empty crucibles 
were run in conjunction with the regular tests. 

These blanks are necessary especially with materials 
of low hygroscopicity, as there is a small gain in weight 


*‘Hygroscopic Properties of Sodium Potassium and Ammonium 
Nitrate, Potassium Chlorate and Mercury Fulminate,” Chem. 4 
Met., vol. 15, No. 3, p. 140, Aug. 1, 1916. 
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due to the deposition of a film of moisture." This con- 
densation is due to the slight fluctuations in tempera- 
ture. 

The results obtained are shown in Table IV. 


CONCLUSIONS 


The results obtained show that both pure tetryl and 
TNA are non-hygroscopic and that the ordinary com- 
mercial products are slightly hygroscopic, due to the 


impurities present. 


Explos'ves Chemical Laboratory, 
Shemical Division, 
Pittsburgh Experiment Station, 
Bureau of Mines. 


Wood Distillation in 1921 


Reports made to the Bureau of the Census show a 
decrease in the activities of the establishments engaged 
primarily in wood distillation during 1921, as compared 
with 1919. The total value of products reported 
amounted to $9,258,500 in 1921, and to $32,545,300 in 
1919, a decrease of 71.6 per cent. 

Of the 90 establishments reporting products valued 
at $5,000 or more for 1921, 35 were located in Pennsy!l- 
vania, 17 in New York, 12 in Michigan, 4 in Louisiana, 
3 each in Alabama, Florida, Georgia, New Jersey and 
Wisconsin, 2 each in Mississippi and North Carolina, 
and 1 each in Kentucky, Tennessee and West Virginia. 
Of the active establishments in 1919, 20 were idle 
in 1921. 

The decrease in production has been accompanied by 
decreases in number of persons employed, in the total 
amount paid during the year in salaries and wages, 
and in the cost of materials. 

The returns indicate that the combined output of all 
establishments was approximately 34 per cent of the 
maximum capacity, based upon a demand requiring 
full running time; 44 establishments with 36 per cent 
of the products being above the said average, and 46 
with 64 per cent below. 

Detailed statistics of products of the wood-distilla- 
tion industry for the years 1921 and 1919 are given in 
the following table: 


Per Cent 
o 
1921 1919 Decrease 
Products—total value. ... $9,258,500 *$32,625,300 71.6 
Wood 
Crude, gal. . 5,684,500 9,104,000 37.6 
| 5,009, 300 6,980,700 28.2 
$2,307,500 $5,593,500 58.7 
Av erage unit value, gal. i $0.4 $0.80 atl 
Made and consumed, gal... ... 675,200 2,123,300 68.2 
1,111,700 7,391,000 85.0 
Gal canta 995,300 6,984,700 85.8 
Value. . $727,500 $8,381,900 91.3 
Average unit value. gal... . $0.7 1.20 —_ 
Made and consumed, gal... ... 116,400 406,300 71.4 
Acetate of lime, Ib. z 57,927,000 168,956,000 65.7 
53,563,000 153,910,000 65.2 
$736,100 $2,682,200 72.6 
Made and consumed, Ib....... 4 4,364,000 15,046,000 71.0 
Chemicals, in order named as to value: 
Acetic acid, formaldehyde, methyl 
acetone, acetone, and acetone oil... . $411,000 $2,023,300 79.7 
Turpentine 
Value... ‘ $233,200 $1,207,700 80.7 
Rosin (from wood) : 
1. (280 Ib.). 52,400 234,000 77.6 
alue ‘ $199,400 $2,742,500 92.7 
Charcoalt: 
Bushes 19,990,000 48,056,000 58.4 
$4,049,500 $8,221,400 50.7 
Other wood products and derivativest. . $588,700 $1,220,200 51.8 
All other products. i $5,600 $552,600 98.1 


* Includes byproducts from other industries to the amount of $79,991. 


+ Does not include products of the charcoal (other than w distillation) 
industry to the value of $447,234 for 1921; and $588, 418 for 1919. 
t Includes for 1921: Tar, 1,569,186 ‘gal., $185,450; tar oils, 400,414 gal., 


$92,400: wood creosote, 92,916 Ib. $15,100, and miscellaneous wood products, 
$295,750. 
"Huff, W. J., “Hygroscopicity of TNT,” Chem. & Met., vol. 21, 


No. 11, p. 570, Oct. 29-Nov. 5, 1919. 
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The Production of 


Nitrogen and Hydrogen for 
Synthetic Ammonia Manufacture’ 


By Hucu S. TAYLOR 


Professor of Physical Chemistry, Princeton University 


gen, as ammonia, involves the theoretical consump- 

tion of approximately 430 lb., or more than 82,000 
cu.ft., of hydrogen, measured at ordinary temperatures 
and pressures. One-third of this volume of nitrogen is 
also required, which may be in part produced simulta- 
neously with the hydrogen or may be wholly supplied 
from a nitrogen-producing plant. The German syn- 
thetic ammonia plants in 1918 had a capacity of 650 
metric tons per day. The process is now operated on a 
technical scale in the United States (at Syracuse, N. Y.) 
and is being developed in France, England and Norway. 
The importance of this division of gas technology is, 
therefore, readily grasped. 

The gas mixture is required for the synthetic opera- 
tion in a high state of purity. Inert gases, such as the 
argon group and methane, act as diluents and, in a cir- 
culatory system, necessitate a periodical blowing-off 
and loss of gas in order that the inert constituents do 
not accumulate beyond a working maximum. Water 
vapor, oxygen, carbon dioxide and carbon monoxide are 
catalyst poisons which when present continuously in 
concentrations of 0.01 to 0.1 per cent lower the efficiency 
of the synthesis quite markedly. Hydrogen sulphide 
and sulphur compounds are permanent catalyst poisons, 
cumulative in effect and eventually necessitating, if per- 
mitted to intrude, a renewal of the ammonia-making 
catalyst. 

As a result of the large volume requirements of gas 
and the high purity essential to successful synthesis, 
the problem of preparation of the gas mixture is the 
most important in the cycle of operations from elemen- 
tary nitrogen to fixed nitrogen product, whether this be 
ammonia, nitric acid, oxides of nitrogen, ammonium 
sulphate or other fertilizer compound. It has been com- 
puted’ that the preparation of the compressed nitrogen- 
hydrogen mixture involves as much as 75 per cent of the 
total cost of the ammonia produced. The attention 
which has been paid in past discussions to the actual 
synthetic operation as compared to the gas preparation 
is out of all proportion to its relative importance and 
cost in the cycle of reactions. Recent literature abounds 
in discussion and reports of the ammonia-making proc- 
esses. Scant attention has been paid to hydrogen and 
nitrogen technology. 


[= production of 1 ton (2,000 lb.) of fixed nitro- 


A Review of Existing and Possible Processes 
THE LIQUEFACTION PROCESS 


The earliest synthetic ammonia plant, the Badische 
Co., at Oppau, operated on hydrogen obtained from 
water gas at 20 atmospheres pressure by liquefaction 
of the carbon monoxide in a liquefaction system of the 


*Paper read before the American Institute of Chemical Engi- 
neers, Buffalo, N. Y., June, 1922. 


_‘Nitrogen Products Committee Report, British Munitions Inven- 
tions Department. 
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The Production of Nitrogen and 
Hydrogen for Synthetic Ammo- 
nia Represents at Least 75 Per 
Cent of the Cost of Production 
of Ammonia and Yet It Has Had 
but Little Attention in the Liter- 
ature—The Efficiencies of Vari- 
ous Methods of Production and 
Their Future Developments 


(oS Linde type, diagrammatically 
a 
‘ The nitro- 


shown in Fig. 1. 
gen was obtained by fraction- 
ation of the liquid air, A, i, 
boiling under a partial vac- 
uum, used to establish the low 
temperature (—205 deg. C.) 
necessary for the separation 
of the carbon monoxide from 
the hydrogen. The carbon 
monoxide was employed, after 
being vaporized, to drive a 
gas engine and thus produce 
the power requisite for com- 
pression of the water gas and 
of ‘the air employed in the 
liquid air cooling system. Also 
the power requirements for a 
pressure water scrubber to re- 
move carbon dioxide and an 
ammonia refrigeration system 
FIG. 1 to remove water vapor were 
supplied from the same source. 
PURIFICATION The ~normal purity of the 
hydrogen obtained corre- 
sponds closely to a gas of the following composition: 
H,= 97 to 97.5; CO—2 to 1.7; N,=—1 to 0.85 per cent. 
Approximately 40 per cent by volume of the original 
water gas is received in this form from the liquefaction 
system. This gas, before use in ammonia synthesis, 
must be freed from the residual carbon monoxide, this 
being achieved of late by the Badische Co. by solution 
in ammoniacal cuprous formate under a pressure of 200 
atmospheres. In the earlier stages of the process the 
carbon monoxide was absorbed at 200 atmospheres in 
hot caustic soda solution with the formation of alkali 
formates. Thus purified, the hydrogen residue contains 
less than 0.1 per cent carbon monoxide and admixed 
with the theoretical ratio of nitrogen from the lique- 
faction system was so used in the synthetic operation. 


THE WATER GAS CATALYTIC PROCESS 


The liquefaction process was discarded at Oppau in 
favor of the water gas catalytic process. In essentials 
this process consists of the oxidation at 500 deg. C. of 
the carbon monoxide in water gas by steam in the pres- 
ence of a catalyst (oxide of iron), the reaction occur- 
ring being representable by the equation 

H, + co 4 H.O = 2H, + co, 
Water gas 

The reaction is an equilibrium process and the final 
composition of the gas is dependent on the steam-water 
gas ratio, the temperature of operation and the effi- 
ciency of the catalyst. Furthermore, by using water 
gas admixed with semi-water gas (a gas containing the 
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products of both air-blow and steam-run in the water 
gas process) a product may be obtained containing the 
bulk of the nitrogen required in the subsequent syn- 
thesis requiring only small amounts of nitrogen from 
the liquefaction of air for purposes of exact ratio ad- 
justment. Details of plant, materials, engineering and 
operation of this process have already been discussed 
before this society’, so it is not necessary to recapitu- 
late such in this article. Fig. 2 shows the process dia- 
grammatically. Emphasis only need be laid on the fac- 
tor which accounted for the change from the liquefac- 
tion process to the catalytic process. The factor in- 
volved is the water gas:hydrogen ratio or, in other 
words, the ratio of fuel consumption to hydrogen yield 
in the two processes. Whereas somewhat less than 40 
per cent by volume of the original water gas is received 
as hydrogen in the liquefaction process, the yield in the 
catalytic process, as can readily be seen from the pre- 
vious equation, is equal theoretically to that of the water 
gas consumed. In actual practice it is possible to re- 
ceive unit volume of hydrogen by the expenditure of 
1.25 volumes of water gas. The fuel bill, therefore, 
should be just one-half that obtaining in the liquefac- 
tion process. The purity of the product corresponds 
approximately with that from the liquefaction process, 
so that no advantages accrue to the catalytic process 
in that respect. 


THE STEAM-IRON PROCESS 


The industry of oil hydrogenation for the production 
of soap stock and of edible fats has made but little use 
of hydrogen from either of these two sources. This 
should, in the main, be attributed to the nitrogen and 
carbon monoxide present in the hydrogen so obtained. 
In ammonia synthesis nitrogen is a reactant; in oil 
hardening it is a troublesome inert, present to the ex- 
tent of several per cent, depending on the nitrogen con- 
tent of the original water gas. Until recently the 
methods technically developed for the removal of 2 to 4 
per cent carbon monoxide have been operated at 100 
atmospheres pressure or upward, generally at the work- 
ing pressure of the ammonia synthesis operation. Such 
pressures are entirely unnecessary in technical hydro- 
genation and therefore involve unnecessary compression 
costs. 

Operation of the carbon monoxide purification proc- 
esses at lower pressures is less satisfactory. Hence 
the additional objections to these two processes of 
hydrogen manufacture for hydrogenation work. The 
chemical method of hydrogen production for the oil- 
hardening industry has therefore been what is vari- 
ously known as the steam-iron process or the iron-con- 
tact process. It consists in the production of hydrogen 
by the interaction of steam and iron at temperatures 
in the neighborhood of 700 deg. C. The contact mass is 
regenerated by reduction of the iron oxide in a stream 
of a suitable reducing gas, normally water gas, where- 
upon the cycle of operations may be repeated. The 
hydrogen thus produced is easily obtained in a high 
state of purity. The gas can leave the producing sys- 
tem containing less than 1 per cent impurity, of which 
the bulk is carbon dioxide, easily removable, with but 
small fractions of 1 per cent of carbon monoxide and 
nitrogen. With special precautions these impurities 
can be diminished still further, even in the production 
process. As will be shown, also, newer methods of puri- 


"Tour, Chem. & Met., vol. 26, p. 245, Trans., Am. Inst. C . 
Eng., vol. 13, Part II, p. 273. a —_ 
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fication are capable of easy and cheap removal of car- 
bon monoxide not in excess of 1 per cent, even in the 
presence of several per cent of carbon dioxide. The 
steam-iron process, therefore, without special refine- 
ment, is capable of yielding hydrogen of a purity suffi- 
cient for ammonia synthesis purposes. 

The non-utilization of the steam-iron process in nitro- 
gen fixation work is to be attributed to three main fac- 
tors, (a) the fuel cost, (b) the intermittency of the 
process and consequent high operating cost and (c) the 
high cost of plant and of renewal of plant. These fac- 
tors merit detailed consideration. 

The fuel cost is high, since in the best practice 
hitherto attained in this process at least 2.5 volumes of 
water gas have been normally consumed in the produc- 
tion of 1 volume of hydrogen. The process at present, 
as regards fuel cost, ranks on a parity with the lique- 
faction process and is considerably inferior to the cata- 
lytic process. I have attempted elsewhere’ to show that 
the high ratio of water gas consumed to hydrogen pro- 
duced was to be attributed to the equilibrium relation- 
ships in the essential reactions of the process in both 
steaming and reducing phases. These reactions may be 
formulated by means of the following reversible equa- 
tions: 

38Fe + 3H.0 = 3FeO + 3H, 
38FeO + H.O = Fe.O, + H: 
3Fe + 3C0,= 3FeO + 3CO 
38FeO + CO.= + CO 

Accepting the most recent and reliable data obtained 
by a single investigator covering these several equi- 
libria‘, I have computed the following tables of hydro- 
gen and carbon monoxide consumption at equilibrium 
and the consequent water gas: hydrogen ratio deduced 
upon the assumption of such equilibrium conditions in 
the reducing phase. 


Reaction 


Per Cent He Per Cent CO 
Temperature Consumed Consumed Water Gas:H: 
570 27 47 2.7 
650 41 55 
750 58 67.5 1.6 
850 75 75 1.33 
FeO-Fe Reaction 
Per Cent He Per Cent CO 
Temperature Consumed Consumed Water Gas:H: 
570 27 47 2.70 
650 30 44 2.70 
750 35 40 2.66 
850 38 36 2.70 


From these figures it is evident that, assuming equi- 
librium, only by operating at high temperatures and on 
the Fe,O,-FeO cycle alone, a ratio of water gas consumed 
to hydrogen produced equal to that yielded by the water 
gas catalytic process would be attained. The disadvan- 
tage of working on the Fe,0,-FeO cycle is made appar- 
ent by referring to the preceding equations, whence it 
is clear that only one-quarter of the output per unit of 
contact mass is obtained as compared with that yielded 
by the complete Fe,0,-Fe cycle. 


PECULIAR CONDITIONS AT THE START OF STEAMING AND 
REDUCING PERIODS 


Recent investigations by Richardson, Vibrans and 
Bell’ on actual plant operations as well as in laboratory 
trials have shown that in the first minutes of either the 
reducing phase or alternatively of the steaming period 
the conversion of the reacting gases is greater than that 
calculable from the above equilibrium figures or from 


Hydrogen,” A.C.S. Monograph; Chem. Catalog Co., 


‘Chadron, Annales de Chemie, 1921, vol. 16, p. 221. 
‘A.C.S. spring meeting, Birmingham, Ala., 1922. 
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FIG. 2—FLOW SHEET OF THE WATER GAS-CATALYTIC 
PROCESS 


any such data to which a degree of reliability can be 
assigned. It was found that the oxidation of the water 
gas to carbon dioxide and steam was much more nearly 
quantitative than the equilibrium figures would suggest. 
The implication of these results is that under conditions 
such as prevail in the first moments of the respective 
reactions it should be possible to obtain almost unit 
volume of hydrogen by the expenditure of a unit vol- 
ume of water gas. For every molecule of water gas 
oxidized in the reducing phase a molecule of hydrogen 
accrues in the steaming phase. With such a water 
gas: hydrogen ratio, the steam-iron process is imme- 
diately on a parity with the catalytic process as regards 
fuel consumption. In addition, the gas purity and ease 
of purification of such hydrogen give to it a measure of 
importance worthy of serious consideration. 

The explanation of the divergence between experi- 
mental results and theoretical equilibrium data is de- 
serving of attention. At the moment, I incline to the 
view that complete consumption of the hydrogen and 
carbon monoxide of the water gas is approached in the 
early moments of the run, because in those moments 
the experimental conditions are such that the criteria 
for equilibria are not fulfilled. In any of the reactions 
involved as, for example, 


Fe.0, + CO = 3FeO + CO, 


it may readily be shown that, for a definite equilibrium 
ratio between the two gases, it is demanded by the 
phase rule that two solid phases shall be present. At 
the outset of a run this condition is apparently not ful- 
filled; the gas in its travel through the retort system is 
then continually in contact with only one solid phase. 
At the beginning of the reducing phase this is the 
ferrous-ferric oxide Fe,O,. Only when the two solid 
phases Fe,O, and FeO are present should the equilib- 
rium be established. With only Fe,O, present, oxida- 
tion of the carbon monoxide continues until either the 
carbon monoxide is completely converted to the dioxide 
or reduction of the ore is carried to the stage throughout 
the contact mass at which equilibrium relationships are 
possible, 

The direction which development work in the steam- 
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iron process should take is, therefore, obvious. Work 
should be directed toward devising working conditions 
such that the circumstances prevailing in the earlier 
moments of the process as at present conducted could 
be continuously maintained. The reorganization of the 
steam-iron process which such a study would involve 
would undoubtedly bring with it many improvements in 
the chemical engineering aspects of this industrial proc- 
ess, which hitherto has been left far too much in the_ 
hands of the empiricist, without attention from scien- 
tifically trained men. Diagrams of the multiple and 
single retort units as now operated are shown in Fig- 
ures 3 and 4 respectively. In such a reorganization, the 
intermittency of the process, which is quite unnecessary, 
could be eliminated. Operating costs should thereby be 
lowered. Cost of plant and of plant renewal would also 
receive attention. It is not too much to hope that the 
steam-iron process technologist would profit, in respect 
to plant and plant renewal, by the experiences of others 
in the matter of heat-resisting alloys and the economies 
resulting from their substitution for cast iron. 

Given a steam-iron process so modified as to give a 
fuel:hydrogen ratio comparable with that now attain- 
able in the water gas catalytic process, the advantages 
would all be with the steam-iron process. The expensive 
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FIG. 3—MULTIPLE UNIT RETORT FOR STEAM-IRON 
PROCESS FOR HYDROGEN (From Engineering) 


items in the water gas catalytic process are the purifica- 
tion processes. The removal of upward of 30 per cent 
carbon dioxide and a residual 2 to 4 per cent carbon 
monoxide is attained only at an expense somewhat 
greater than that involved in the production of the 
hydrogen-rich gas containing these impurities. Steam- 
iron process hydrogen, on the other hand, contains but 
2 to 4 per cent total impurities, of which 1 to 2 per cent 
is carbon dioxide, 0.1 to 0.5 per cent carbon monoxide 
and residual sulphur compounds and nitrogen. The 
Harger-Terry process® of preferential combustion of 
carbon monoxide in hydrogen has solved the problem of 
purification of steam-iron process hydrogen satisfac- 


*Brit. Pat. 127,609 (1917); U. S. Pat. 1,366,176. 
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FIG. 4—SINGLE UNIT RETORT FOR STEAM-IRON 


PROCESS FOR HYDROGEN 


torily and cheaply. It has now been operated success- 
fully on a large technical scale in the United States. 
The process as now operated is applied to the gas leav- 
ing the iron oxide box system used to remove hydrogen 
sulphide from the gas issuing from the retorts. The 
sulphur-free gas so obtained is admixed with a small 
percentage of steam and oxygen sufficient to burn twice 
the theoretical quantity of carbon monoxide present. 
The mixture is raised to 200 deg. C. by a heat exchanger 
system and passed over a modified iron oxide catalyst 
containing suitable promoters at a temperature within 
the interval 200 to 250 deg. C. In actual practice, on a 
technical scale a gas containing 0.5 per cent carbon 
monoxide has been purified so that less than 0.03 per 
cent of this impurity is left after the passage of the 
gas through the catalyst system. The carbon dioxide so 
produced, together with that originally present in the 
gases leaving the steam-iron process retorts, may be 
removed in the normal manner. In American practice 
this usually consists in scrubbing with caustic soda 
solution in coke-filled towers. In England lime boxes 
have been mainly used. The gases leaving such a puri- 
fication system are practically exclusively hydrogen, the 
impurities, with the exception of nitrogen (which also 
can, if desired, be kept quite low in concentration), 
never exceeding in such case more than a small fraction 
of 0.01 per cent. The product is therefore eminently 
suitable for ammonia synthesis purposes. A contrast of 
the purification process involved, carried out wholly at 
atmospheric pressure, at slight cost, with simple 


apparatus, with that involved with water gas catalytic 
process hydrogen, at once establishes its worth. There- 
fore, the steam-iron process still deserves the most thor- 
ough attention of the hydrogen technologist. 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 27, No. 26 


ELECTROLYTIC HYDROGEN 


At sources of cheap electrical power the electrolytic 
method of generating the gas will always be primarily 
considered. It is for this reason that in developments 
of ammonia synthesis in Norway electrolytic hydrogen 
is contemplated. This hydrogen is so pure that many 
of the problems of ammonia catalysis, bound up with 
the impurities in chemically prepared hydrogen, dis- 
appear. In such places as Norway, power costs are 
relatively less important. Plant cost, however, repre- 
sents still quite an item in the economy of the hydrogen 
production. In America, even the electrical energy 
from water power is more costly than in Norway. 
Hence in America, even with water power, and more 
so with steam power, the electrolytic hydrogen industry 
for ammonia synthesis must meet competition from 
other types of hydrogen in both power costs and plant 
costs. 

The electrolytic hydrogen problem must be considered 
as a hydrogen problem, as estimates of hydrogen costs 
based upon assumptions of a market for byproduct oxy- 
gen will be fictitious. The byproduct oxygen resulting 
from electrolytic production of the hydrogen will far 
exceed the extreme present oxygen-consuming capacity 
of any reasonable radius of industrial territory. It is 
necessary therefore to assume the oxygen wasted to 
the atmosphere. 

The interdependence and variability of power charge, 
output and capital cost of an electrolytic plant make a 
complete analysis of the problem diffcult. An excellent 
effort in this direction has recently been made by Allan’ 
based upon the use of off-peak power and of cells with 
higher than usual amperage. Allan predicates that in 
many hydro-electric plants off-peak power “could be 
sold for as low as one mill per kilowatt-hour and prob- 
ably would not exceed 2.5 mills per kilowatt-hour under 
the most unfavorable conditions.” For successful com- 
petition in ammonia synthesis the power costs must be 
within the above maximum. 

The tendency toward high-amperage cells for higher 
operating efficiency at lower costs as indicated by Allan 
will certainly be followed in successful efforts to produce 
hydrogen for ammonia synthesis by the electrolytic 
method. Indeed it may be stated that the figure quoted 
by Allan of 1,350 amperes as the normal current capac- 
ity of his cell will probably be greatly exceeded. During 
the war period experiments in the building of 10,000- 
ampere units were successfully engineered. It was 
found that a unit of such size could be operated with 
a voltage drop of 2.5 volts. With an overload, giving « 
cell operating at 15,000 amperes, a potential of 3 volts 
per unit was required. Wide flexibility of operating 
range with minimum variation in working efficienc) 
will constitute an important factor in the design of such 
cells. It has been stated that the initial cost of such 
high amperage cells is not at all proportionate to that 
of the number of 500- to 1,000-ampere cells required to 
yield the same gas output. Hence a _ proportionate 
diminution in initial cost and therefore in interest, de- 
preciation, wear and tear should result. Initiation of 
electrolytic manufacture of hydrogen for ammonia 
synthesis will constitute a bold experiment— if success- 
ful it will lead to industrial developments far outside 
the range of ammonia synthesis alone, by reason of the 
simultaneous oxygen production, uses for which would 
inevitably be sought. 


'Trans., Am. Elect. Soc., Baltimore, Md., May, 1922. 
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The Problem of Carboy Closure 


Review of the Manufacturing Chemists’ Association 
Report on the Use of Neck Grinding Machines 
for Carboy Closure 


S PART of a comprehensive program of study in 

connection with the difficult problem of carboy 
closure, a sub-committee of the Manufacturing Chem- 
ists’ Association of the United States has submitted a 
report entitled “Carboy Neck Grinding Machines and 
Their Application to Carboy Closure.” 

In their preliminary study they found it extremely 
difficult to provide an efficient and suitable closure for 
carboys with chipped or cracked necks. Many materials 
have been used to seal the closure, such as plaster of 
paris, Pecora cement and many special mixtures, but 
all were found to be unsatisfactory in some respects. It 
therefore became necessary to eliminate if possible the 
cracked or chipped necks in carboys. During a general 
discussion of the subject it was suggested that it might 
be possible to grind down the necks that were chipped 
or cracked. Mr. Gayner, of the Gayner Glass Works, 
said that such a machine was in use in his works, but 
that it was scarcely sufficiently developed for ordinary 
use. He nevertheless offered the use of his ideas and 
experience. 


EXPERIMENTAL WORK BY MERRIMAC CHEMICAL Co. 


Mr. Callahan, of the Merrimac Chemical Co., a 
member of the sub-committee, undertook an investi- 
gation of the proposal. He constructed preliminary 
machines and after the expenditure of considerable time 
and money brought the machine to a point of efficiency 
where it can be considered commercially practicable. A 
side elevation of the machine finally developed at the 
Merrimac Chemical Co. is shown in Fig. 1. This di- 
agram reveals the essential principle—that of support- 
ing the carboys on a horizontal carriage and bringing 
them in contact with rotating cast-iron disks. Two car- 
boys may be ground at the same time by an unskilled 
laborer and it is reported that the power consumed is 
relatively small. 

Grinding off the chipped neck gives a smooth surface 
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on which to seat a gasket and should eliminate leakages 
that have been due to chipped or cracked necks. There 
is a distinct saving in the expense of effecting good 
closure, because the quantity of plaster of paris is very 
much diminished. A cleaner and better closure is also 
obtained. 


MACHINE ELIMINATES BUYER-SELLER DISPUTES 


A factor not to be neglected in connection with the 
use of this machine is the elimination of all controversy 
as to the chipping or breaking of the necks of carboys. 
Frequently a distinctly unpleasant controversy is the 
result of shipping out carboys with chipped necks. Con- 
sumers often claim full credit for returning carboys in 
good condition when the necks are chipped and the pro- 
ducer is very frequently hard put to know whether he 
had chipped the carboy necks or whether the consumer 
actually was responsible. This leads to compromises 
which are not satisfactory to either side. Under the 
new régime, if necks were all sent out smooth, then any 
return carboys which are chipped must be due to im- 
proper treatment by the customer or the transportation 
company. 

Several other points about the operation of the machine 
are worthy of note. In the first place, the carriage on 
which the carboy rests is given a cross-motion so that the 
wear is comparatively even over the surface of the grind- 
ing disk. In addition the longitudinal movement of the 
carriage is automatic, which greatly facilitates operating. 
Finally, the actual grinding is done with a cast-iron 
disk which is fed with a mixture of sand, emery and 
water directed on to the disk at the point of contact 
with the carboy. It is also distinctly worth noting that 
the machine will grind down the neck of a carboy at the 
average rate of half an inch in 5 minutes and at an 
average cost of less than 10 cents per carboy. 


FORMAL RECOMMENDATIONS OF THE COMMITTEE 


The following series of recommendations were adopted 
by the committee and submitted as a preliminary to the 
more complete report on carboy closure: 

1. That glass carboys used for the shipment of cor- 
rosive liquids must have an even surface around the 
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FIG. 1—SIDE ELEVATION OF CARBOY NECK GRINDING MACHINE 
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mouth on which to seat the gasket; this surface must 
be at least + inch in width for carboys of 7 to 13 gal. 
capacity and at least “%& inch in width for carboys of 
less than 7 gal. capacity. 

2. That immediate action be taken to advise all users 
of carboys as to the undesirability of using carboys with 
chipped and cracked necks, pointing out the practicabil- 
ity of reconditioning such carboys and supplying them 
with blueprints of the carboy neck grinding machine as 
developed up to the present time. 

3. That the Bureau of Explosives be requested to take 
appropriate action at some future date such that all 
concerned will have ample opportunity to prepare them- 
selves for the change, to make the provisions of recom- 
mendation 1 obligatory and effective throughout the 
United States and Canada. 

To anyone who has dealt with the problem of carboy 
closure, this report will appeal as being statesmanlike 
and progressive. The Manufacturing Chemists’ Asso- 
ciation is to be commended for furthering such work. 


Defects in Baked Enamels 


Peculiar Lines on the Otherwise Bright Surface Prove to 
Be Scratches Caused by a Brass Nozzle—Eliminated 
by Using an Iron Nozzle 


By G. W. WALKER 


Hupp Motor Car Corporation 


ERTAIN peculiar defects having appeared in enam- 

eled automobile fenders, an investigation was made 
to determine, if possible, the cause of these defects. 
Not all the fenders in the same lot showed the defects 
—which consisted of lines, some long, others short, in 
the otherwise bright and uniform surface of the 
enamel. Along these lines the enamel was “dead”— 
that is, without luster—and had an appearance as if a 
thread had been drawn over the wet enamel. These 
defects appeared through two coats of enamel when 
baked on. 

When the enamel was carefully removed from such 
lines by use of a solvent, no defect could be found in 
the metal beneath even on magnification. It was sug- 
gested that the metal was “porous,” but photo- 
micrographs failed to reveal any pores. 

It was noted that these defects generally appeared 
on certain parts of the fenders and more generally near 
the crown. 

On following through the various operations prepar- 
atory to enameling, it was found that an air hose 
with a brass nozzle was used in the final cleaning oper- 
ations just previous to enameling. At times the 
workman would touch the fender with this nozzle, some- 
times drawing it along the surface. To test the matter, 
a fender was selected and the nozzle was drawn several 
times across the surface. All of these lines appeared 
in the finished fender, showing through two coats of 
enamel, with the same appearance as before noted. 

The same results were obtained in laboratory experi- 
ments. When the corner of a piece of brass was drawn 
with comparatively light pressure across a piece of sheet 
metal, which was afterward enameled and baked, the 
lines appeared through the enamel. 

It would appear that small particles of brass worn 
off by abrasion against the harder sheet metal were 
sufficient to cause the above defects, but a magnification 
of 150 diameters failed to reveal any particles. How- 
ever, when an iron nozzle was substituted for the brass 
one, the above defects disappeared. 
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Manufacture of Explosives in 1921 


The Department of Commerce announces that the 
reports made to the Bureau of the Census show a 
decrease in the activities of the establishments engaged 
primarily in the manufacture of explosives during 1921 
as compared with the year 1919. The total value of 
products amounted to $59,174,600 in 1921, and to 
$92,474,800 in 1919, a decrease of 36 per cent. Of 
the 109 establishments reported for 1921, 24 were 
located in Pennsylvania, 10 in Ohio, 9 in Oklahoma. 
8 in Illinois, 7 in New Jersey, 6 in West Virginia, 5 in 
Kentucky, 5 in Missouri, 4 in Kansas, 4 in Texas, 3 
in California, 3 in New York, 2 each in Alabama, 
Colorado, Indiana, Michigan, Tennessee, Washington 
and Wisconsin and 1 each in Arkansas, lowa, Massa- 
chusetts, Minnesota, Montana, Utah and Wyoming. Of 
the establishments reporting in 1919, 11 were idle or 
out of business in 1921, 2 new plants being reported 
for the latter year. 


The statistics for 1921 and 1919 are summarized in 
the following statement. The figures for 1921 are 
preliminary and subject to such change or correction 
as may be necessary from a further examination of 
the original reports. 


Per Cent 


1921 1919 Decrease* 

Number of establishments 109 118 7.6 
Persons engaged..... ‘ 7,926 15,429 48.6 

Proprietors or firm members. . . .. 28 way 
Salaried employees. . 2,426 6,152 60.6 
Wage earners (av erage number). 4,478 9,249 51.6 
Salaries and wages... $13,610,200 $25,749,200 47.1 
7,000,000 13,244,200 47.1 
ages. ; 6.61 0,200 12,505, 000 47.1 

P wd contract work........ 0,500 
Cost of materials 30,644,300 45, 9 1,000 33.3 
Value of 59,174,600 92,474,800 36.0 
Value added by manufacture. . . 28,530,300 46,563,800 38.7 


* Percentage omitted where base is less than 100 
+t Value of products less cost of materials. 


Detail statistics of production for the years 1921 and 
1919 are given in the following table: 


Per Cent 
1921 1919 Decrease* 
Products, total value... .. $59,174,600 $92,474,800 36.0 
Explosives: 
tb 407,374,400 506,138,800 19.5 
Value... $55,753,800 $85,668,200 34.9 
Dynamite: 


Number of establishments 26 27 
Lb 167,258,300 212,529,700 21.3 
$28,457,300 $37,230,700 23.6 


Value.... 
Permissible explosives: 
Number of establishments 19 15 ‘ 
Lb 36,819,200 30,622,900 +20.2 
Value. $6,379,000 $5,499,200 
Blasting powder: 
Number of establishments 42 44 
Kegs (25 Ib.) 7,340,768 7,406,991 0.9 
Value $12,544,900 $12,168,500 +3.1 


} Gunpowder, black: 


Number of establishments 5 7 

Lb.. 990,700 11,730,100 91.6 

Value $227,400 $2,096,600 89 2 

Nitroglycerine: 

Total production, Ib... .. 45,855,400 56,361,200 18 6 

Sold as such: 

Lb 172,600 714,700 75.8 

Value. . $160,700 $301,900 46.8 
Made and consumed in shooting wells, 

(included in totals): 

Number of establishments 39 
Lb 3,418,700 7,621,900 55.1 
Amount received for contract work, 

shooting wells. $3,234,400 $3,434,800 5.8 


Made and consumed in the manufac- 
ture of dynamite: 
Lb 42,264,100 
Other explosives, in order of value, 1921, 
smokeless powder, nitrostarch, 
fuse powder: 
Lb 15,195,700 57,744,700 73. 
$4,750,100 $24,936,600 81 
$3,420,800 $6,806,600 49 


* Percentages omitted where base is less than 100. 
t Increase. 


48,024,600 12.0 


Value.... 
All other products 
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Accelerated Reactions in 


Pulsating Gaseous Currents 


By JULES DESCHAMPS* AND J. F. SHADGEN+ 


construction of rotating machines are enabling 

them gradually to displace similar devices hav- 
ing reciprocating movement. This is particularly true 
of pumps used for moving liquids or gases. Turbo 
pumps are supplanting plunger pumps everywhere and 
fan blowers are becoming more popular than com- 
pressors. Ejectors and injectors based on continuous 
kinetic expansion of gases are even more favored for 
the entire absence of moving parts. - Uniformity of 
flow has always been considered a desideratum, and 
gas currents of constant intensity are preferred in all 
apparatus for blowing or circulation purposes and even 
in all problems of combustion, condensation, cooling and 
drying. 

The main advantages of all rotary machines are 
simplicity and cheapness of construction. This is 
mostly due to the fact that no account need be taken 
of complications or forces due to inertia. But the 
efficiency of the rotary machines is usually lower than 
those built for alternating movement. 

It is interesting to observe that nature, with its 
many complex machines, seldom uses continuous move- 
ments. Most physical and chemical actions of life are 
reciprocating or pulsating, from the walk of the animals 
to the flight of the birds and insects, from the respira- 
tion of the lungs to the circulation of blood in veins and 
arteries. 


My es ICAL improvements in the design and 


Use CONTINUOUS FLOW FOR TRANSPORTATION OF FLUIDS 


For the transportation of fluids in pipes there is no 
doubt that uniformity of flow is quite desirable. No 
one can contradict the superior advantage of a constant 
difference in pressure when liquids are to be moved. 
But if fluids when flowing through chambers are put 
in contact with other bodies in order to react physically 
or chemically or to be subjected to any transformation 
during the circulation, the optimum conditions may be 
altogether different. 

In studying most engineering problems, average 
results have been derived from the tests of working 
machines and the solution of new problems based on 
simplified hypothetical considerations. Consequently 
the calculated results differ from the actualities. In 
order that we may approach the test results more 
closely, the designer uses many coefficients in his 
empirical equations, paying due regard to _ the 
peculiarities of each problem. This is especially true 
of working formulas used in computing the hydraulics 
of rivers and streams. Furthermore, when studying 
a gas within a given space, it is commonly accepted 
that within that volume both pressure and temperature 
are uniform at all points. This does not correspond 
to the conditions really existing; it is merely a gross 


*Paris, France. 
tNew York City. 
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Utilization of Pulsations and 
Vibrations of Appropriate Am- 
plitude to Accelerate Physical 
Interchanges and Chemical Re- 
actions Between Gases and 
Vapors in Checkerworks, Laby- 
rinths, or Piled-up Solids 


approximation. For if the theory of probabilities is 
applied, the proportions of molecules having the same 
velocity can be calculated and the result leads to the 
inevitable conclusion that both temperatures and pres- 
sures differ considerably from one point to another. 
Considering that a lack of uniformity exists in simple 
gas analyses, it is easily understood that outside 
influences such as light waves or sound vibrations can 
modify the direct application of the law of Maxwell and 
consequently the whole equilibrium in the mass, as well 
as the reactions possible between its constituent ele- 
ments or between them and other bodies at their natural 
contacts. 

Let us consider some of the effects that can be pro- 
duced by vibrations of about the velocity and amplitude 
of sound waves and also by pulsations of more mod- 
erate velocity. It is necessary to distinguish between 
these two types of periodic disturbances. The slow 
pulsations (produced by an alternative movement of a 
piston and of the order of one per second) create an 
increase of pressure, followed shortly afterward by a 
reduction, acting upon a considerable portion of the gas 
upon which they are impressed. On the other hand, the 
quick vibrations, measured by hundreds per second, 
change the relative distance between neighboring points 
sometimes no farther apart than the distance between 
adjacent molecules. Evidently no absolute line of sep- 
aration exists between the two types of vibrations. 
Study of one type explains the other just as slow 
motion pictures illustrate the nature of rapid move- 
ments. 

Take for instance a cooling or absorption tower filled 
with inert solids piled up regularly or irregularly. aA 
fine rain of liquid sprays this packing material and 
drops toward the bottom. A gas or vapor rises from 
the bottom to the top. Contact between ascending 
gas and descending spray may produce physical effects 
such as cooling or solution, or on the other hand a 
chemical reaction may ensue. 


CONTINUOUS FLOW PRODUCES “DEAD SPACES” 
IN REACTORS 


It is a common observation that there is an econom- 
ical limit to the height of such towers beyond which 
the results are not increased in proportion to the 
expense involved. In other words, two towers of half 
the height will give a better efficiency than one very 
tall tower. This is explained by the fact that the 
descending liquid gathers in large drops after having 
passed through several layers of fillings no matter how 
fine and uniform is the original spray. These drops 
have a tendency to coalesce and the liquid finally 
streams along certain preferred channels, leaving large 
areas “dead.” To counteract these conditions the tower 
packing would be divided in successive layers with a 
free space between them; the shape of the checkerwork 
has been carefully studied as well as the method of 
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piling. The results of all these palliatives has been 
disappointing, since the liquid eventually flows over the 
surfaces of the checkerwork while the gases ascend in 
the voids offering the least resistance. Hence bad 
contact and poor efficiencies result. 

When a vapor or a gas is drawn through such tower 
by a constant difference in pressure, a certain equilib- 
rium is established in the flow. All the gas does not 
rise from the bottom to the top with the same velocity 
through the various passages of the same horizontal 
cross-section, because the resistance due to friction on 
the walls or due to the downpouring liquid differs at 
these various channels, while the difference of pressure 
at top and bottom remains the same. Another cause 
responsible for variable speed in the various channels 
is the difference in effective cross-sectional area at 
various heights due to the shape of the piled-up bodies 
which in turn inevitably creates whirls and eddies. 

If we consider a channel such as in Fig. 1 through 
which passes a stream of gas, it is apparent that the 
velocity in the sections x, y and z is different from those 
in the smaller sections m, n, o and p. It is doubtful 
that full expansion follows each restricted area and the 
equilibrium of flow will probably correspond to the 
dotted lines, thus illustrating that considerable portions 
of the contact surfaces are not at all well fed. 

Again, consider a pile of irregular solids such as 
shown in Fig. 2. Two channels, 1-2-3, and 4-5-6 will 
have quite different average velocity. However, the 
pressure will be approximately the same at various 
heights. Consequently there will be little or no flow 
in the cross-channels 7, 8 or 9, particularly if they 
connect sections of a different area. Flow channels 
and surrounding eddies will form and the surfaces 
along cross-channels will be dead areas with small effect. 


x y z 
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FLOW OF GAS THROUGH A CHANNEL OF 
VARYING CROSS-SECTION 


 Uw------- 


Analyze now in a similar way the phenomena pro- 
duced by a variation of pressure, whether periodic or 
not, between the top and the bottom of the pile. By 
suddenly producing a greater difference in pressure any 
existing balance in the flow channels is overthrown. 
Channel 4-5-6 has fewer restrictions; therefore the 
pressure increase will be transmitted through it more 
easily than in channel 1-2-3. Consequently there will 
be produced a slight difference in pressure at the points 
1 and 4, 2 and 5, and 3 and 6, which in turn will 
promote cross-currents sweeping through the transverse 
ways and supply them with fresh gas for reaction or 
absorption. Further, these lateral flows will also create 
whirls upon meeting the upward flow. If before these 
effects die out we suddenly produce a decrease in pres- 
sure, the same results will be created in the reverse 
direction. It follows that no real equilibrium can exist 
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if the speed and amplitude of vibration is correctly 
chosen. 

Every increase in pressure will force the gas into the 
tightest corners and at the opposite crest of the pulsa- 
tion wave the products of the reaction will stream out 
of these dense parts. As these corners and labyrinths 
are the most drenched by a descending liquid or are 
those offering the largest surface of contact, the ulti- 
mate result will unquestionably be a much higher effi- 
ciency in the tower. 

This analysis applies to cooling, volatilizing, concen- 
trating or distilling operations—purely physical opera- 
tions—as well as_ those 
chemical phenomena 
where gases or vapors 
react with each other in 
the presence of inert 
solids. If the gases or 
vapors passing through 
the shaft react chemically 
with the solids themselves 
(as in gas producers or 
blast furnaces), further 
consideration will indicate 
that the effects will be 
very similar. such 
apparatus a continuous in- 
jection at constant pres- 
sure wiil create channels 
of least resistance through 
which the most of the gas 
will stream. But as the 
gases attack the solids in 
proportion to their contact 
surfaces, any restricted 
area will be widened very quickly. Lateral passages 
will then be even more ineffective than indicated in the 
diagram (Fig. 2); furthermore, the vertical channels 
may become coated by ashes or slags, offering strong 
resistance to further attack. If these chimneys or chan- 
nels reach the top of the fuel bed in a gas producer, the 
air passes through and burns some of the gas already 
formed. 

To prevent this trouble these channels must collapse. 
Many recent improvements in producer design aim to 
favor these collapses by mechanical means (i.e., by stir- 
ring or plowing). If air streams up one or more of 
these large chimneys and if the piled-up solids between 
these channels are attacked to but a small degree, the 
zone of combustion is displaced, a poor gas with too 
much carbon dioxide is generated and coal is lost un- 
burned in the ashes. Widespread disturbances in a blast 
furnace follow like causes. In order to avoid such bad 
effects, operators are forced to reduce the rate of blow- 
ing with consequent loss of production. 

Pulsations in the air supply would force the air to 
penetrate into the whole mass of piled-up solids. Gases 
formed in the producer, such as CO and H, consequently 
cannot stay in the pockets, and corners and channels are 
not so easily produced. The solids are attacked from 
all sides simultaneously and the pile collapses by natura! 
shrinkage. Hence producers will operate more regularly 
and with greater output when operating with pulsating 
current or blast. 

If the solids to be attacked are of a porous nature. 
gas pulsations will produce additional advantages, since 
reactions inside the pores will be stimulated. In water- 
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coke periodically. .It can be reasonably expected that a 
pulsating jet will result in more rapid generation of 
hydrogen, and the correct object may be obtained by a 
steam injection of shorter duration. 

A mixture of steam and air is injected into ordinary 
producers generating heating gas. By a pulsating cur- 
rent one may send the steam-laden air into the mass 
of hot coal at various pressures or, better, inject 
successively a current of dry air and a jet of air super- 
saturated with steam and give to these impulses variable 
durations. This latter method of operation will give 
the steam a better chance to act on the fuel superheated 
by the injection of dry air. It follows that periodic 
changes of pressure also create periodic variations of 
temperature. One may inject gas or vapor by different 
pulsations into many other industrial processes. If 
several constituents enter into the reaction, they can 
act successively or in variable proportions at periodic 
intervals. Favorable results can be foreseen for pulsa- 
tions of relatively high frequency, even if the gases 
react on each other in the presence of catalytic solids. 

In large industrial apparatus where gas is injected 
through several openings or tuyeres, such as an iron 
blast furnace, variation of pressure inside the mass and 
a change in the upward paths taken by the blast can 
be facilitated by dampening the tuyeres for intervals 
in rotation, thus producing an alternating movement in 
the gas in the reacting zones. This device may be 
superimposed on one which actually varies the pressure 
on the blast main. 


SCOPE OF THE PROCESS 


It is obvious that each industrial application will 
require individual study to fix the amplitude and fre- 
quency of the pulsation promising best results. Atten- 
tion may, however, be drawn to the fact that in several 
industries (such as when cooling of coke-oven gas) a 
sequence of towers is utilized. Pulsating devices 
attached to each tower may be operated in synchronism 
or not as seems desirable. By proper regulation, the 
towers can be operated like a set of lungs that are filled 
and emptied periodically. 

An enormous field is thus laid open and remarkable 
combinations are made possible. Preliminary investiga- 
tions on a commercial scale promise most interesting 
results. Pulsations of moderately long duration have 
been studied already. Rapid vibrations cannot be 
transmitted through a checkerwork because the height 
of an unobstructed channel must be in proportion to 
the period. In an ordinary tower, short vibrations 
create mutual interferences and the action is annulled 
when pressure changes move at different speed through 
various pathways. Pulsations must be of a duration to 
produce pressure differences throughout the entire 
mass; their frequency has to be in proportion to the 
time required by the gas to flow through the entire 
checkerwork. That is why the pulsations in gas pro- 
ducers should not be restricted to the steam alone, as 
the quantity of vapor blown is small as compared to 
the quantity of air entering the apparatus. Therefore 
a steam injection would be of too short duration to be 
of value. 

To summarize, it may be said that the nature of the 
pulsations desired depends upon the effective height of 
the checkerwork or filling, upon the dimensions of the 
solids or bricks, and upon the speed of reaction char- 
acteristic to the chemical and physical phenomena in- 
volved. 
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The Story of the Production and 
Uses of Ductile Tantalum* 


Within the Past Year Metallic Tantalum Has Been 
Produced Which Is Ductile and Malleable—Its 
Production Described and Its Possible 
Uses Forecast 


By CLARENCE W. BALKE 
Fansteel Products Co., Inc. 


N THE year 1801 Hatchett discovered the oxide of a 

new metal in a black mineral which he obtained from 
the British Museum. He named the metal columbium 
and the mineral columbite, because the mineral origi- 
nally came from Massachusetts. A year later Eckeberg 
made a similar discovery while working with some new 
minerals from Sweden, and he named the new metal 
which he discovered tantalum. Subsequently a number 
of other investigators announced the discovery of new 
metals in tantalum- and columbium-bearing ores which 
were all shown to be mixtures of these two, and in 1866 
Marignac developed his classical method for their sepa- 
ration, which depends upon the difference in solubility 
of their double fluorides with potassium. 

The first mention of tantalum in the metallic form is 
that obtained by Berzelius. In 1824 he obtained a very 
impure product containing not over 60 per cent of metal 
and having a specific gravity of 10 by reducing potas- 
sium tantalum fluoride with potassium. In 1902 
Moissan produced a very hard and brittle form of tan- 
talum high in carbon and having a specific gravity of 
about 12.8. In 1903 Dr. W. von Bolton, working in 
Germany, developed a process for the production of 
tantalum of sufficient purity to make it possible to pro- 
duce drawn filament wire for incandescent lamps, and 
during the years 1905 to 1911 probably over one hun- 
dred million of these lamps were produced. This ma- 
terial as a filament wire was then replaced by tungsten. 

About twenty years ago the writer became interested 
in these elements and devoted a number of years to the 
study of their various compounds and to the determina- 
tion of their atomic weights. More recently, believing 
in the commercial value of this metal, an investigation 
was begun with the idea of producing the metal in com- 
mercial quantities. During the present year this inves- 
tigation was brought to a successful conclusion and it 
is now possible to produce tantalum characterized by 
high purity and capable of being worked into sheet, rod 
or wire. 

OCCURRENCE OF TANTALUM 


The elements tantalum and columbium are usually 
found associated with each other in their ores. The 
most important minerals containing these elements are 
columbite and tantalite, which are really iron salts of 
columbic and tantalic acids. Usually a part of the iron 
is replaced by manganese, and small amounts of tita- 
nium, tin and tungsten are almost always present. To 
lesser extent it occurs with rare earths in samarskite 
and other minerals. 

For the production of metallic tantalum tantalite is 
the most desirable ore and should contain at least 60 
per cent of the oxide and only a few per cent of 
columbium oxide. 

The first step involved in the production of metallic 
tantalum is the extraction of pure compounds of tanta- 


*Paper, slightly abridged, presented at the Richmond meeting 
of the American Institute of Chemical Engineers, Dec. 6-9, 1922. 
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lum from the mineral tantalite. This involves the sepa- 
ration of the columbium which may be present. 

There are a number of methods available with which 
to attack this ore. As the most suitable method for the 
separation of tantalum from columbium is through the 
difference in solubility of the potassium double fluorides, 
the method employed should be directed toward the 
easiest method of production of these compounds. The 
pulverized ore may be fused with potassium bisulphate. 
On leaching this fusion, the acids of tantalum and 
columbium remain insoluble and can be dissolved in 
hydrofluoric acid and treated with potassium fluoride, 
or the mineral may be fused with acid ammonium 
fluoride and the tantalum precipitated from the solution 
of the melt by means of potassium fluoride. 

A method which is more easily carried out on a large 
scale is the fusion of the finely pulverized ore with 
potassium hydroxide, which converts the tantalum and 
columbium into soluble columbates and tantalates. The 
filtered solution containing these salts may be treated 
with a mineral acid, preferably nitric or sulphuric acid, 
which precipitates the insoluble acids of tantalum and 
columbium. After washing, these are dissolved in 
hydrofluoric acid and the solution is treated with suffi- 
cient potassium fluoride to produce the double fluorides 
K,TaF, and K,CbOF,H,O. These two salts are readily 
separated by crystallization, inasmuch as the columbium 
salt is about twelve times as soluble as the tantalum 
double fluoride. 

The oxide of tantalum can be produced from this 
double fluoride by treating the solution of the salt with 
ammonia, precipitating the acid, which can be washed 
and then ignited to oxide. 


PRODUCTION OF METALLIC TANTALUM 


It is perfectly evident at the present time that the 
early attempts to produce metallic tantalum, involving 
such methods as the reduction of the oxide with carbon 
in an electric furnace, the reduction of tantalum oxide 
with aluminum by the Thermit process or the reduction 
of the oxide by means of misch metal (mixed cerium 
earth metal), could not have given a product charac- 
terized by any degree of purity, and most certainly a 
metal which could not be subjected to any mechanical 
working. 

Metallic tantalum powder can be produced by the 
reduction of the double fluoride with metallic sodium or 
potassium. It is impossible by this process to produce 
a powder characterized by high purity. For best results 
by this method the reaction should be carried out in a 
vacuum, the boats or crucibles containing the mixture of 
double fluoride and metallic sodium or potassium being 
placed in a tube or furnace which can be evacuated 
before the mixture is raised to the reaction temperature. 

The product from this reaction can be treated with 
water and mineral acids in order to free the metal 
powder as completely as possible from adhering salt and 
other impurities. This powder is then compressed into 
bars and subjected to heat-treatment and finally fusion 
in a vacuum furnace, the high temperature of fusion 
eliminating the impurities which may be present. If 
this process has been completely successful, the fused 
metal will be found to be ductile and susceptible to 
mechanical working. 

The most characteristic chemical property of tanta- 
lum is its unusual resistance to chemical corrosion. It is 
not attacked by hydrochloric or nitric acids or by aqua 
regia, either hot or cold. It is not attacked by dilute 
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sulphuric acid at ordinary or more elevated tempera- 
tures, but appears to be slowly attacked by boiling con- 
centrated sulphuric acid. Solutions of caustic alkalis 
do not attack the metal. Hydrofluoric acid seems to be 
the only chemical agent which will will attack it, and in 
the case of very pure metal and very pure hydrofluoric 
acid the action is very slow. A mixture of hydrofluoric 
and nitric acids will attack the metal with avidity, 
causing it to go into solution as tantalum fluoride. 

If tantalum is heated in the air, the surface becomes 
blue at a temperature of about 400 deg. C. and at a 
somewhat higher temperature nearly black. Above a 
dull red heat the white oxide is produced and the metal 
gradually burns. This metal combines with avidity 
with hydrogen, oxygen or nitrogen. It will take up 
seven hundred and forty times its own volume of hydro- 
gen, producing a very coarse-grained brittle product. 

Tantalum containing dissolved gases will be harder 
than the pure metal and if their quantity is appreciable 
the metal may even be brittle, so that all annealing or 
heating operations with tantalum must be carried out in 
a vacuum. Tantalum burns readily when heated in 
chlorine gas, producing the volatile pentachloride. Solu- 
tions of chlorine, however, are without any action on 
the metal. Tantalum is not affected by any of the 
chemicals or antiseptics used in dentistry or surgery 
probably without exception. 


PHYSICAL PROPERTIES OF TANTALUM 


It has been possible to produce metallic tantalum of 
an exceedingly high degree of purity, and to produce it 
in commercial quantities, having a purity of at least 
99.5. The pure worked material resembles platinum 
very much in color and appearance. Its melting point 
may at present be taken as 2,850 deg. C. The specific 
gravity of the worked metal is 16.6. The pure metal is 
characterized by toughness and by its great ductility 
and malleability. 

It has been found possible to reduce a bar of tantalum 
about 2 in. in diameter to wire of only a few mils in 
diameter without any intermediate heating to the an- 
nealing or equiaxing temperature, although the material 
is subject to strain hardening, resembling the more 
common metals such as silver or copper in this respect. 
Tantalum, however, resembles tungsten and molybde- 
num in that they may all be worked severely at tempera- 
tures below their equiaxing temperatures. Copper and 
silver may be worked at room temperature, but these 
metals become quite rapidly strain-hardened so that a 
further reduction makes it necessary to anneal the 
metal. Tungsten and molybdenum must be worked at 
elevated temperatures in the early stages and if they 
are to be worked at room temperature in the finer sizes 
any operation corresponding to ordinary annealing must 
be avoided. Tantalum may be worked at room tempera- 
ture to a remarkable extent without annealing. 

The tensile strength of drawn tantalum wire may 
reach 130,000 lb., which is considerably more than that 
of hard drawn copper, nickel or platinum, but less than 
that of molybdenum or tungsten. 

The linear coefficient of expansion is more than that 
of molybdenum or tungsten and only slightly less than 
platinum. For this reason it is possible to seal tantalum 
into glass. 

The electrical resistance is quite high, about eight 
times that of copper and about three times that of tung- 
sten. The accompanying table gives the physical prop- 
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Density....... 
Atomic value. ... 


Tensile strength, Ib. per sq.in...... 


Compressibilit kg. per sq.cm. 
Young's m of kg. per sq. mm..... 
Melting point, d 
Boiling 
Specific heat, cal. per gram per deg. ... . 
Linear co-efficient of expansion per deg. C. 
Thermal cond. in cal. per ce...... 
Temp. coefficient of expansion. 
Elec. resistance, microhm per ce. at 25 ‘deg., annealed... ... 
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Tungsten Tantalum Molybdenum Platinum Copper Nickel 
19.6 16.6 10.2 21.4 8.80 8.84 
9.4 10.9 8.8 
{ Hard 54,000 62,000 120,000 
490,000 130,000 260,000 An'l'd 42,000 35,000 70,000 
0. 28x10-6 50x 10-6 0.47x10-6 0.76x10-4 
42,000 19,000 22,000 
3,350 2,770 2,550 1,755 1,083 1,452 
3,617 3,907 2,310 * 
0.0365 0.072 0.0323 0.0936 0. 1084 
4.3x10-6 7. 9x 16-6 5. 15x 16-6 8. 84x16-6 13x10-6 
0.35 130 0.346 0. 1664 0.7198 0.140 
0.0051 0.00335 0.005 0.0039 0.00393 0.0066 
5.2 6 4.8 9.97 1.87 6.4 - 


erties of tantalum as far as they are at present known, 


and also those of a number of other metals in comparison. 


HIGH CHEMICAL RESISTIVITY GIVES IT MANY USES 


In considering the possible uses for this metal we 
must take into account its high melting point, its resist- 
ance to chemical corrosion and its tendency to absorb 
all of the common gases. We raust also remember that 
we are limited by its rglatively low temperature of 
oxidation. Tantalum seems to be a very desirable metal 
for the manufacture of certain dental instruments and 
dental spatulas, and undoubtedly for other dental and 
surgical tools or instruments. The metal is not attacked 
by any of the antiseptics or chemicals used and can be 
readily sterilized by heat. A surface film of hard 
material about as hard as agate can be produced on the 
metal by proper heat-treatment. It will probably be 
found possible to harden the material throughout, thus 
combining all the advantages of tempered steel with 
absolute chemical inertness. 

It has been suggested for use in the manufacture of 
pens and analytical weights. Its use in chemical labora- 
tories and in the chemical industries as containers, 
parts of pumps and other.equipment will undoubtedly 
depend upon the cost at which the metal can ultimately 
be produced. 

Tantalum is suitable for cathodes in electrochemical 
analysis. In some respects it is more suitable than 
platinum. For instance, zinc may be plated directly 
upon the tantalum, as it does not alloy with the metal. 
Gold or platinum can be deposited upon the metal, as 
they can be removed by aqua regia without attacking 
the electrode. 

Undoubtedly tantalum in the form of sheet, wire or 
ribbon will find application in the manufacture of radio 
sending and receiving tubes. The property of tantalum 
of absorbing gases would seem to make the metal its 
own “getter” in vacuum tubes, and would tend to main- 
tain the high vacuum required, particularly in the send- 
ing tubes. It would seem that some part of the lamp 
made of tantalum could be so constructed that at all 
times a portion of the metal would be at the proper 
temperature to absorb gas and would, therefore, tend to 
maintain a vacuum equilibrium within the bulb. 


Use OF TANTALUM AS AN ELECTROLYTIC VALVE 


Tantalum has interesting possibilities on account of 
its property of acting as an electrolytic valve. 

If two plates of bright tantalum metal are placed in 
an electrolyte and the two plates connected to an electric 
battery, there is an instantaneous flow of current 
similar to that between plates of the better known 
metals. Within a few seconds the current flow will drop 
to a very small comparative value, providing the battery 
voltage is not too high. The order of the current flow 
will become that of 1 milli-ampere and less with im- 
pressed direct current voltage up to 75 volts when sul- 


phuric acid of the strength ordinarily used for storage 
batteries is the electro:yte. This drop in current flow 
will be accompanied by the formation of a film on the 
tantalum anode, presumably of tantalum oxide. This 
film often shows beautiful iridescent colors. 

If a tantalum plate and a lead plate are placed in an 
electrolyte and a source of alternating current of the 
usual commercial frequency is connected to the tanta- 
lum and lead plates, the current flow in one direction 
will be almost entirely shut off and a pulsating direct 
current will be obtained. In such a set-up this flow of 
current is accompanied by electrolytic action with evo- 
lution of hydrogen gas at the tantalum and oxygen at 
the lead. The action of the tantalum is, therefore, such 
that electrons are permitted to flow from the tantalum 
to release hydrogen ions but are prevented from passing 
from oxygen ions into the tantalum. 

The current derived from this apparatus may be 
utilized for charging storage batteries, for the electro- 2 
deposition of metals, and various other electrochemical ais 
actions requiring a direct current. 

It is possible, by using two tantalum electrodes in a 
single cell, so to rectify the current that both half waves 
of alternating current pass in the same direction. This 
current may be smoothed out by a suitable series of 
inductances and capacities to give what is practically a 
constant direct current. 

The efficiency of tantalum as a valve with respect to 
leakage of the current varies with the impressed volt- 
age, with the electrolyte, current density, etc. Due to 
the fact that tantalum is very inert toward the chemical 
action of solutions, there is a wide choice of electrolytes 
and the life of the tantalum appears practically 
unlimited. 

For a charging set-up with a 6- to 8-volt battery the 
energy efficiency is approximately 334 per cent, which ) 
compares favorably with rectifie:s of the hot and cold 
electrode type and the mechanically vibrating rectifiers. 

The tantalum battery charging rectifier is noiseless 
in operation, has no moving parts and requires attention 
in only one matter, which it has in common with the 
storage battery itself—that of distilled water being 
added to replace evaporated and decomposed water of 
the electrolyte. 

In addition to functioning directly as a rectifier for ee 
obtaining continuous current, apparatus built along 
similar principles may be used for electrolytic con- 
densers and electrolytic detectors and possibly lightning a 
arresters. 

Among other metals which have this property of : 
valve action more or less in common with tantalum are 
magnesium and aluminum. However, owing to the 
ready susceptibility of both these metals to chemical 
corrosion, they have not proved very suitable as sources. 
of direct current. Condensers and lightning arresters 
for high potential transmission lines are commercially 
used with aluminum plates. 
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Chemical & Metallurgical Patents 
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Drying Nitrogen and Hydrogen Prior 
to Synthesizing Ammonia—-F. W. de 
Jahn of Norway has patented the use 
of alkali amides such as sodamide as 
a drying agent for nitrogen and hydro- 
gen gases prior to ammonia synthesis. 
This is a corollary of his general patent 
(Serial 200,047) on the synthetic pro- 
duction of ammonia under pressure of 
1,400 lb. The drying of the gases takes 
place at this pressure and no tem- 
perature control is necessary. (1,436,- 
949. Nov. 28, 1922. Assigned to 
Atmospheric Nitrogen Corp. of N. Y.) 


Elimination of Phosphorus From Re- 
fractory Metals—Ira Paul of Brooklyn 
has assigned to the Metal & Thermit 
Co. a patent by which, it is claimed, 
phosphorus can be separated from 
vanadium, chromium, uranium and 
molybdenum and other so-called refrac- 
tory metals. The process consists in 
bringing the ore into solution by one 
of the usual methods and acidifying 
the filtrate with mineral acid. Alkali 
is then added until siliceous material is 
precipitated. After filtration more 
alkali is added until the solution is only 
very slightly acid. Alum is then added, 
and an oxidizing agent such as nitrate, 
chlorate, etc. The desirable metals 
are precipitated and may be filtered 
away from the solution, which contains 
all the phosphorus in combination with 
aluminum. (1,437,191. Nov. 22, 1922.) 


Process for Aging and Disintegrating 
Superphosphate Masses—G. A. Bruhn 
has assigned to the Krupp Co., of Ger- 
many, a method for disintegrating and 
aging superphosphate masses. At pres- 
ent, it is customary to age superphos- 
phate in aging chambers, which permits 
the crude phosphate and sulphuric acid, 
after mixing in suitable kettles, to stand 
for some time. The figure given shows 
the principle upon which the new appa- 
ratus works. The trough conveyor re- 
ceives the charge from the mixing 
kettle and allows the material to set 
in relatively small quantities and the 
aging thus takes place more quickly 
than under the old system. It will be 
noted that as the mix comes down from 
the kettle onto the conveyor it is forced 


APPARATUS FOR AGING AND DISINTEGRATING 
SUPERPHOSPHATE MASSES 


American Patents 
Issued Dec. 12, 1922 


The following numbers have been 
selected from the latest available 
issue of the Official Gazette of the 
United States Patent Office because 
they appear to have pertinent inter- 


est for Chem. & Met. readers. They 
will be studied later by Chem. € 
Met.’s staff, and those which, in our 
judgment, are most worthy will be 
published in abstract. It is recog- 
nized that we cannot always antici- 
pate our readers’ interests, and ac- 
cordingly this advance list is pub- 


lished for the benefit of those who 
may not care to await our judgment 
and synopsis. 

.438,183—Conveying Apparatus. 
1,438,190—Grate for Stokers. 
1,438,194—Extraction of Grease From 
1 

1 


Solids. 
,438,221—Manufacture of Linoleum. 
,258—Retort Bench and Process 

of Operating Same. 


1,438,342—Reverberatory Furnace. 
1.438,357—Extraction of Uranium 
and Radium. 
1,438,421—Oil-Shale Retort. 
1,438,471—Wood Impregnation. 
1,438,502—Concentrating Liquid Con- 


taining Organic Matter. 


1,438,537—Separation of Coke From 
Slag. 

1,438,542-—Process for Producing Car- 
bon Black. 

1,438,558—Recovery of Caffeine. 

1.438,565—Recovery of Gaseous Con- 
stituents of Oils, etc. 

1,438,581—Manufacture of Compressed 
Hydrogen. 

1,438,643—Recovery of Zinc. 

1,438,710—Purification of Naphtha- 
lene. 

Complete specifications of any 


JInited States patent may be obtained 
by remitting 10c. to the Commissioner 
of Patents, Washington, D. C. 


to spread in the direction in which the 
conveyor moves, due to the elevation 
of the charging end. When the mass 
reaches the discharge end of the con- 
veyor, it is cut with knives or wires and 
is then ready for storage prior to final 
mixing. (1,430,621. Oct. 3, 1922.) 
Calcium Arsenate Manufacture— 
C. B. Dickey, assignor to the Pittsburgh 
Plate Glass Co., has developed an im- 
provement in the manufacture of cal- 
cium arsenate. At present arsenic acid 
is added to a milk of lime suspension 
and the calcium arsenate thus produced 
often contains as high as 2 per cent 
soluble salts of calcium. These are un- 
desirable, inasmuch as they poison the 
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cotton or other plants on which the sub- 
stance is used as an insecticide. In 
order to prevent this formation of 
soluble salt, ordinary salt from 1 to 5 
per cent is added to the milk of lime 
suspension, which produces a suspen- 
sion of lime containing a concentration 
of calcium hydrate in actual solution 
(solution concentration) higher than 
normal for that temperature of solu- 
tion. The soluble arsenate is thus re- 
duced to less than 0.5 per cent and if 
0.5 per cent of the soluble salt is per- 
mitted to remain in the product, it 
seems to prevent the formation of 
soluble calcium salt upon standing. In 
a subsequent patent, No. 1,428,946, 
issued Nov. 7, 1922, the process of 
eliminating soluble calcium salt from 
calcium arsenate already prepared by 
the usual method is described and con- 
sists essentially in adding to the sus- 
pension of the calcium salt some ordi- 
nary salt. This, as before, increases 
the solution concentration of Ca(OH). 
and eliminates soluble arsenates. The 
basic patent was issued Sept. 12, 1922, 
No. 1,428,650. 


British Patents 


For complete specifications of any British 
patent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan- 
cery Lane, London, England. 

Artificial Silk—A spinning bath for 
use in the manufacture of artificial 
threads from viscose consists of an 
aqueous solution of the acids obtained 
by sulphonating the condensation prod- 
ucts prepared by reacting with phenols 
on aldehydes and ketones, especially 
ketoses, aldoses, and more especially 
the various carbohydrates. The bath 
may also contain mineral acids or the 
salts of mineral acids and the soluble 
salts of the sulphonated acids. With 
these baths, satisfactory results are ob- 
tained even with entirely unripened 
viscose. In an example, a bath for use 
in making threads of about 2 deniers 
contains 10 per cent sulphuric acid, 8 
per cent Neradol and 10 per cent 
sodium sulphate; the bath is maintained 
at 18 deg. C., and a spinning length of 
40 cm. with a normal speed of drawing 
is employed. (Br. Pat. 184,449; not yet 
accepted. A. Kampf. Premnitz. Oct. 
4, 1922.) 


Artificial Silk—Another bath con- 
sists of an aqueous solution of the acids 
obtained by sulphonating the resinous 
condensation products prepared by re- 
acting with phenols on wood in the 
presence of acid catalysts. To the bath, 
mineral acids may also be added, or the 
acid may be partly neutralized, or to 
the bath may be added the salts of min- 
eral acids or of the sulphonated acids 
above referred to; with these baths, 
satisfactory results are obtained with 
entirely unripened viscose. In an ex- 
ample, the bath contains 10 to 12 per 
cent sulphuric acid, 5 per cent sulpho- 
nated acid and 15 per cent sodium sul- 
phate; and a spinning speed of 50 
meters and a length of bath of 50 cm. 
are employed. (Br. Pat. 184,450; not 
yet accepted. A. Kampf, Premnitz. 
Oct. 4, 1922.) 
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Technical News of the Week 


Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments—Activities of Government Bureaus, Technical Societies and Trade Associations 


Bureau of Chemistry Emphasizes Achievements 


Work of Color Laboratory, Carbohydrate Laboratory and Naval Stores 
Division of Benefit to Important Industries 


i. THE MATTER of appropriations 
for scientific and technological work, 
Congress is demonstrating less parsi- 
mony than was the case a year ago. 
Practically all of tha technical and 
scientific bureaus are being allowed 
small increases. 

In justifying the appropriations, 
representatives of the various bureaus 
have appeared before the appropria- 
tions committee to point out the results 
of their investigations and to indicate 
the need for continuing the work. W. G. 
Campbell, the acting chief of the Bureau 
of Chemistry, laid emphasis on the im- 
portance of the work being done in 
the Bureau’s color laboratory. “One 
of the greatest difficulties confronting 
the industry in color manufacture,” Mr. 
Campbell told the committee, “is some 
means by which there can be a definite 
and correct identification made of colors. 
We have been working upon methods 
of identification by which, upon proper 
analysis, definite colors can be identi- 
fied and the extent of the impurities 
made known.” He pointed out that 
some of the work of the color labo- 
ratory “has effected tremendous econ- 
omy in the manufacture of some of 
these color products or the basic ma- 
teria] from which they are made.” He 
cited the work on phthalic anhydride. 
He also described in detail the efforts 
being made to develop a stable biolog- 
ical stain. With regard to the manu- 
facture of synthetic thymol. 

“This product has been brought ex- 
clusively from abroad, but we have 
found it possible to manufacture from 
cymene a synthetic thymol which seems 
to have every attribute of the product 
upon which we have depended hereto- 
fore. Thymol now sells for $4.50 a 
pound. We calculate it can be made in 
this synthetic fashion for $2.50 a pound. 
When it is considered that two million 
gallons of cymene are wasted each year 
in the paper factories of this country 
and of Canada, the economic signifi- 
cance of that work is apparent.” 


RESEARCH ON SUGAR 


H. S. Paine, in charge of the carbo- 
hydrate laboratory, told the committee 
in detail of the very extensive work 
which the Bureau has done in the de- 
velopment of more effective methods 
in the manufacture of sugar and syrups. 
The Bureau has made possible, he said, 
the use of invertase in the manufacture 


of cane syrup by methods devised to 
prevent fermentation on one hand and 
crystallization on the other. These 
methods have been seized upon enthu- 
siastically in the cane syrup-producing 
sections, it was stated. In addition 
the Bureau is working on a number of 
the technological difficulties with which 
the sugar manufacturing interests are 
confronted. In co-operation with the 
producers a uniform grade for cane 
syrup is being developed. Methods also 
are being developed whereby more 
sugar can be obtained from the final 
beet-sugar molasses. “We have been 
studying this problem and have been 
making considerable progress,” said 
Mr. Paine. “We hope before long to 
develop means of making the process 
practically 100 per cent efficient.” 


NAVAL STORES 


Dr S. P. Veitch told the committee of 
the work being done on naval stores. 
“Rosin,” he declared, “is being sub- 
stituted more and more largely for 
fossil resins in the manufacture of var- 
nishes and paints. This is due to the 
fact that these resins are becoming 
scarcer and are selling for higher prices. 
Then too, we are learning to use rosin 
more successfully, modifying it to take 
the place of resins.” 

The work of the Bureau also deals 
with the question of adulteration and 
misgrading in both rosin and turpentine. 
In regard to the turpentine situation, 
Dr. Veitch said: “Turpentine is selling 
around $1.50 a gallon in the South. By 
the time the individual user buys it he 
pays $2 or more a gallon for it. That 
induces adulteration with material 
which costs twenty or thirty cents a 
gallon. Adulteration is increasing some 
in the South but most of it is taking 
place in the paint-using districts. In 
some states I have found, in asking for 
turpentine, that I have been delivered 
mineral oil without a bit of turpentine 
in it. The high prices have driven 
turpentine from the market in places.” 


Sodium Nitrate for Sale 

The government has called for bids 
for 10,017 tons of sodium nitrate held 
in storage at Nitro, W. Va. The mate- 
rial is offered in lots of 100 tons or 
more. Bids will be received by the 
Ordnance Salvage Board, Army Build- 
ing, 39 Whitehall Street, N. Y., until 
noon, Jan. 8. 


Contemplate New Survey 
of Chemical Schedule 


The Tariff Commission is considering 
a complete survey of the chemical, agri- 
cultural and several other schedules of 
the new tariff act, affecting which sev- 
eral applications for changes in rates 
of duty have been filed under the flexi- 
ble tariff section. Decision as _ to 
whether this policy shall be pursued 
by the Commission will be made after 
the first of the year. 

Several members of the Commission 
are said to feel that to take up first 
one application and then another, with- 
out regard to the schedule affected, and 
decide their merits individually without 
reference to the other paragraphs of 
the same schedule which might be 
affected would throw the schedules out 
of balance. 

It has been suggested that the sched- 
ules in which the greatest number of 
applications for changes have been 
made—chemical and agriculture—be 
surveyed as a whole, with the applica- 
tions in mind and also with the purpose 
of detecting other possible weaknesses 
which might be disclosed by such a sur- 
vey and corrected on the initiative of 
the Commission itself. 

The objection to this suggested sys- 
tem of handling the flexible tariff sec- 
tion is that a complete survey of any 
one schedule would consume months of 
time and that all relief in specific cases 
would thereby be held up. 


Increase in Helium Appropriation 
Approved by House Committee 


An indication of the value attached 
to helium for Army and Navy use is 
had in the approval by the Committee 
on Appropriations of the House of Rep- 
resentatives of the $6,290,000 appro- 
priation from which the funds are 
drawn for the operation of the helium 
plant. This is an increase over the 
amount allowed in the last Navy appro- 
priation bill and will permit of the con- 
tinuous operation of the Fort Worth 
plant during the next fiscal year. The 
plan includes the production of 12,000,- 
000 cu.ft. of helium. Admiral Moffett, 
testifying before the committee, de- 
clared it is essential to have a larger 
helium supply as it would not be wise 
to make any further use of hydrogen 
in the larger ships at this time, as 
another accident would deal a heavy 
blow to the whole lighter-than-air pro- 
gram. At the present time the com- 
bined helium stocks of the Army and 
Navy is 1,822,000 cu.ft. - 
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Annual Meeting of the New Jersey 
Clay Workers Association 


Session Is Signalized by a Symposium on the Casting of Ceramic Bodies 
and a D'scussion on the Oil Firing of Kilns for Textile 
Porcelain, Tile and Terra Cotta 


HE ANNUAL meeting of the New 

Jersey Clay Workers Association 
and Eastern Section of the American 
Ceramic Society was held in the assem- 
bly room at the new Ceramics Build- 
ing, Rutgers College, New Brunswick, 
Dec. 12. More than 100 members and 
guests were present from all parts of 
the state, with visitors from other sec- 
tions. 

The morning session was given over 
to a symposium on the casting of ceramic 
bodies, and the afternoon to a similar 
discussion on the oil firing of kilns, both 
being particularly pertinent topics at 
this time with labor troubles and diffi- 
culty in obtaining coal. 

Following regular routine business, 
President R. H. Minton, General Ce- 
ramics Co., Metuchen, N. J., gave an 
interesting presidential address in the 
form of a paper dealing with the 
ceramic history of New Jersey. 


CASTING OF CERAMIC BODIES 


The symposium was opened by An- 
drew Foltz, president of the Lambert- 
ville Pottery Co., manufacturer of 
sanitary ware. He described the instal- 
lation for handling the slip at this plant, 
the particular departure being in the 
use of an air compressor for moving the 
body from the tank to the shops instead 
of a pump. There is no agitator in the 
tank and the natural supposition that 
the slip would be full of air in its flow 
through the pipes to the shop appar- 
ently does not hold; it has worked with 
entire success. 

The tank is operated by air at about 
85 lb. pressure. It is provided with an 
arrangement for blowing the slip back 
into the blunger, instead of through 
the fly pipe to the shop, where such is 
necessary. The tank, below the floor 
level, is provided with a float or gage 
to show the amount of slip it contains. 
The ceramic body used for the manu- 
facture at this plant runs as high as 18 
per cent ball clay. 

The next speaker, C. S. Maddock of 
the Thomas Maddock’s Sons Co., like- 
wise a manufacturer of sanitary ware, 
explained the system used at this plant. 
It employs the Wainford-Darling equip- 
ment, with the addition of a pressure 
valve and return system, both of which 
have proved very advantageous. 

The pipe runs through the shop and 
there is a common return to the agi- 
tator. The slip is delivered to every 
man by a hose. An overflow system 
has been installed and many previous 
troubles have been eliminated, prin- 
cipally pump action regulated and full 
supply of slip to the men at all times. 

Mr. Maddock spoke of the difficulty in 
casting wares over 1 in. thick, through 
balling of the body, which causes 
cracks, and urged that suitable research 
be carried out in this direction. 


Following this speaker, Eric W. 
Turner, Trenton Flint & Spar Co., 
read a brief paper on the casting of 
grog bodies. He said that a cast 
sagger will carry the load better than 
either a hand-made or machine-made 
sagger. It will probably cost a little 
more, but is well worth it. In the 
preparation of the grog slip for this 
service, sodium silicate and carbonate 
are used as electrolytes, and the pro- 
portions depend upon the physical prop 
erties of the clay. 

A grog slip, it was pointed out, can- 
not be handled in pipes on account of 
the friction, and it must be carried to 
the molds in a suitable vessel and there 
poured. The molds are of plaster. With 
regard to the time element, it was 
stated that shapes up to 14 in. in thick- 
ness may be cast in the same mold 
every 6 hours, while those from 4 to 6 
in. thick require from 16 to 24 hours. 

T. A. Klinefelter, Trenton Fire Clay 
& Porcelain Co., outlined briefly his 
experience in casting electrical porce- 
lain. He said that it had been found 
very quickly that the ordinary high- 
tension body for jiggering was not a 
good body for casting; on the contrary, 
it was a very poor one. Pieces to be 
cast, as a rule, were of very difficult 
design, such as bushings with heavy 
corrugations and the like—material 
that would hang in the mold. Sanitary 
bodies were tried, but of course these 
were too porous to stand up under the 
necessary electrical test. The balling 
effect in pieces over 1 in. thick, referred 
to by Mr. Maddock, was another trouble 
encountered. With such unsatisfactory 
results, the casting method, he said, 
was discontinued. 


CALCINING SOLVES DIFFICULTIES 


In commenting upon the last 
speaker’s difficulties, T. A. McDougal, 
Champion Spark Plug Co., said that a 
solution to the problem was the cal- 
cining of the porcelain body; it is then 
ground and introduced into the slip to 
be used for casting. The matter of cal- 
cining, he set forth, was being carried 
out successfully in the spark plug in- 
dustry, 45 to 50 per cent of the body 
being so treated and reduced to pass 
through a 120-mesh. 

Frank Dinsmore, Imperial Porcelain 
Works, Inc., manufacturer of electrical 
porcelain, said that this plant was cast- 
ing wares with complete success, the 
pieces being 2 to 24 in. thick, and with 
practically no loss through cracking. 
An open mold is used for this work. 
Additionally, pieces 73 to 8 in. in 
diameter and 25 to 26 in. long are also 
being cast, some of these being quite in- 
tricate, with corrugations the entire 
length. In concluding his remarks, Mr. 


Dinsmore said that the open mold cast- 
ing method is the only one which will 
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handle the variations in thickness satis- 
factorily and bring the desired results. 


PREZENTATION OF PICTURE FOR 
CERAMICS BUILDING 


Prior to the adjournment for 
luncheon, Ross C. Purdy, general secre- 
tary, American Ceramic Society, pre- 
sented a large picture of Edward Orton, 
Jr., the dean of the ceramic industry, to 
the Rutgers ceramic department. This 
picture, mounted in an attractive gold 
frame, was obtained through subscrip- 
tions from the former pupils of Dr. 
Orton, and will hang in the assembly 
room. 


ELECTION OF OFFICERS 


Officers were elected for the coming 
year as follows: Andrew Foltz, Lam- 
bertville Pottery Co., president; Charles 
W. Crane, the Crossman Co., vice-presi- 
dent; Prof. George H. Brown, director 
of the department of ceramics at 
Rutgers College, secretary and treas- 
urer; the latter has held this office for a 
number of years. 


KILN FIRING AND RELATIVE 
FUEL VALUES 


Following a luncheon, served in the 
basement of the Ceramics Building, the 
afternoon session was opened with 
President-elect Foltz in the chair, the 
first address being on the subject of 
“Ki'n Firing and Relative Fuel Values,” 
by Francis W. Walker, Jr., Beaver Falls 
Art Tile Co. 

Mr. Walker explained that owing to 
the disturbed fuel markets, his com- 
pany had experimented with coal, gas 
and oil, and had made careful tabula- 
tions of the results obtained from each 
fuel and its relative value in actual 
operating service. The success with 
any fuel, he pointed out, depends largely 
upon the character of furnace and its 
design, as well as upon the equipment 
used. For instance, in the case of gas, 
the consumption is_ proportionally 
greater in the up-draft kiln than in 
those of the down-draft type. The 
average coal consumption for seventy- 
three 16-ft. down-draft kilns was 12.8 
tons, whereas the gas consumption for 
these same kilns averaged 360,000 
cu.ft., which if expressed in B.t.u., figur- 
ing coal at 14,000 B.t.u. per Ib. and gas 
at 1,000 B.t.u. per cu.ft., shows a ther- 
mal variation of less than one-half of 
one per cent. 

Taking typical figures for a month, 
this being September, 1922, it was 
shown that the total cost of coal firing 
was $13.14 per ton, including the price 
per ton, labor cost, maintenance and 
sagger breakage; in the same month 
the cost of gas firing, using 28,000 ft. 
of gas at 45 cents per thousand, was 
$15.10; and the cost of oil firing, using 
197 gal. of oil at 64 cents, was $15.69. 
These results, expressed in terms of 
percentage, were as follows: 


Coal Gas Oi 
Fuel... 46.2 83.5 78.2 
Labor....... ; 20.4 6.9 6.6 
Maintenance......... . 10.8 1.6 5.5 
Sagger breakage....... 22.6 8.0 97 

100.0 100.0 100. 
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The average cost of firing with the 
respective fuels are as follows, showing 
oil to be the most expensive: Coal, 
$12.84; gas, $15.25; and oil, $16.59. 
The problem in the case of gas and oil 
is one of purchasing economically, while 
in the matter of coal, all items musi 
be considered, especially that of labor, 
on account of the disagreeable nature 
of the work and the overlapping of 
responsibilities caused in the different 
working shifts of 8 to 12 hours each, 
as the case may be. 

The application of pyrometric equip- 
ment becomes of utmost necessity, par- 
ticularly when firing with coal. If but 
a single record is taken, only limited 
control is possible, and it becomes 
necessary for the fireman to judge his 
work in the other parts of the kiln by 
comparison. Where possible, this should 
be overcome with the use of either the 
optical pyrometer or a_ four-point 
recorder, a couple in each quarter of 
the kiln, or both. With regard to the 
effect of the fuels upon the quality of 
the ware, Mr. Walker said that he was 
firmly of the opinion that with very 
few exceptions equal results can be 
secured with each character of fuel. 


OIL FIRING FOR TEXTILE PORCELAIN 


John A. Williams, Mitchell-Bissell 
Co., the next speaker, set forth that the 
use of oil fuel had proved highly suc- 
cessful at his company’s plant, which 
has been operating by this method since 
early in 1920. The company specializes 
in the production of porcelain guides 
for textile mill service. 

He said that all equipment had been 
purchased in duplicate to avoid any 
possibility of shut-down through failure 
of apparatus. This includes two oil 
pumps, two air blowers, two strainers, 
and so on. Each kiln at the plant is 
provided with six burners, with air 
piping, eir gage, valves, etc., costing 
about $300. 

The product is a highly vitrified one; 
it is fired to cone 12 in one burn—that 
is, the body and glaze are handled all 
at one time—and results are being ob- 
tained with oil fuel that could not, in 
Mr. Williams’ opinion, be duplicated 
with coal. One man is handling three 
kilns at this pottery. Two different 
size tips are used on the oil burners, 
the smaller one being employed at the 
beginning of the burn and until its 


near-maximum is reached, at which 
time the change to the larger one is 
made. 

On a 13-ft. kiln, using six burners, 
with an average burning of 44 hours, 
about 1,760 gal. of oil was consumed 
for each burn over a period of a year; 
on a 14-ft. kiln, with eight burners, the 
average is from 2,300 to 2,400 gal. of 
oil per burn of 42 or 44 hours. At the 
present time a price of 7 cents a gal- 
lon is paid for the highest grade fuel 
oil, 36 to 40 deg. Baumé, delivered at 
the plant. Four pyrometer tubes are 
installed in each kiln, one in each 
quarter; also, an indicating instrument 
is placed in the kiln shed for the guid- 
ance of the fireman at all times. 


OIL FIRING FOR TILE 


Donald Hagar, Mosaic Tile Co., gave 
a comprehensive outline of the installa- 
tion for oil burning at this plant, utiliz- 
ing a low-pressure system, or with air 
pressure never exceeding 24 oz., volume, 
rather than pressure, being relied upon 
to supply the necessary air for com- 
bustion. The pressure on the oil varies 
from 30 to 45 lb., as the conditions war- 
rant. 

All the burners are fitted with mixers 
for admitting auxiliary air, providing a 
further regulation for lengthening or 
shortening the flame. A rotary pump 
delivers the oil from the storage tank 
through a heater and thence to a 1-in. 
circular pipe which surrounds each kiln, 
and then to the burners through 2-in. 
outlets in each pipe. 

Two important factors to be con- 
sidered were mentioned, these being the 
atomization of the oil and the amount 
of air admitted to the burners. The 
effect of poor atomizing is to facilitate 
the formation of carbon in the fire- 
boxes and to produce incomplete com- 
bustion. This condition can be pre- 
vented by controlling properly the 
temperature and the pressure. With re- 
spect to air supply, it was pointed out 
that the amount of air supplied to the 
burners bears a distinct relation to 
the amount of oil consumed. A de- 
ficiency in air produces incomplete com- 
bustion, while an excess will shorten 
and intensify the flame, thus using 
more oil than necessary. 

In speaking of the advantages of 
using fuel oil, Mr. Hagar listed these 
as a comparison with coal, enumerating 
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as follows: (1) Produces a more intense 
heat, thus cutting down the burning 
time; (2) the kiln is regulated more 
easily, affording a more uniform burn; 
(3) less labor is required; (4) less 
space required around the kilns; (5) 
makes for a cleaner kiln shed; (6) 
smaller storage space required; and 
(7) no strikes to interfere with the 
supply. 

With regard to cost, he stated that 
a rough ‘estimate would show that it 
cost about $10 more to burn the bisque 
kilns at the plant with oil than with 
coal. On the other hand, the cost is 
reversed in favor of the oil in the same 
ratio in the glaze kilns. 


OIL FIRING FOR TERRA COTTA 


G. M. Tucker, New York Architec- 
tural Terra Cotta Co., gave a brief 
résumé of the installation at the plant 
of his company and the results being 
secured through the use of oil fuel. 
One of the greatest advantages, he 
said, was the ease of control of the 
fires at any stage of the burn, giving 
a pyrometric curve that is very regular, 
without the peaks and depressions as 
found in the case of coal. 

The equipment at his plant consists 
of five depressed oil reservoirs, varying 
from 10,000 to 25,000 gal. capacity, 
small duplex pump, and auxiliary piping 
and apparatus. The oil burner used is 
of the internal mixer type, in which 
the oil and air or steam mix before 
‘eaving the nozzle. Compressed air 
is used as the atomizing agent, and 
the oil employed varies from 18 to 20 
deg. Baumé. Mention was made of the 
advisability of installing equipment in 
duplicate for emergency service. 

The last speaker in the symposium 
was C. F. Geiger, of the Carborundum 
Co., who gave a digest of the use of 
the refractories manufactured by this 
company for various character of oil- 
burning service. 

Among the speakers of the afternoon 
session, Ross C. Purdy, general secre 
tary of the American Ceramic Society, 
tendered an interesting address on the 
value of technical research, saying tha’ 
for every dollar so expended many fold 
return came to manufacturers of 
ceramic products and the industry as 
a whole. Mr. Purdy a!so spoke briefly 
on the work and aims of the American 
Ceramic Society. 


44 


1278 


Denaturing Provisions Make 
Prohibition Enforcement 
Easier 


Specifications of Benzol Required for 
Denaturing Alcohol for Rubbing 
Purposes 
With the new regulations affecting 
changes in formulas for denaturing 
alcohols for rubbing purposes in oper- 
ation, the prohibition unit of the Treas- 
ury Department believes that practically 
all has been done that can be safely 
done to relieve the industrial alcohol 
business from any possibility of con- 

nection with the illicit liquor traffic. 

The new regulations, prepared by Dr. 
Doran of the industrial alcohol division 
of the prohibition unit, provide that 
three-eighths of one per cent of benzol 
shall be mixed with alcohol intended 
for rubbing purposes. The benzol is 
difficult to remove and it is easily de- 
tected by taste, yet does not injure the 
alcohol for rubbing purposes. 

“Benzol sends its own warning 
through the sense of taste,” said Dr. 
Doran. “Of course the easiest way to 
denature alcohol is by use of wood 
alcohol, but this is both odorless and 
tasteless and it is this fact which leads 
to death and injury when chances are 
taken. The object of denaturization, as 
we conceive it, is not to murder but to 
warn.” 

The specifications for benzol which 
hereafter must be used in the three 
formulas of odorless alcohol affected by 
the order are: 


SOLUBILITY 


When 10 c.c. of benzol are shaken 
with an equal volume of water in a 
glass-stoppered cylinder, divided into 
tenths of a cubic centimeter, and allowed 
to stand five minutes to separate, the 
upper layer of liquid must measure not 
less than 9.5 c.c. 


BOILING POINT 


When 100 c.c. of benzol are subjected 
‘o distillation in the same manner as 
described for the boiling point of wood 
alcohol, not more than 1 c.c. should go 
over at 77 deg. C., and not less than 
95 c.c. at 85 deg. C. 

This order, which went into effect 
December 6, removes the last of the 
major causes of complaint that indus- 
trial aleohol was being denatured and 
used for purposes violative of the pro- 
hibition amendment, according to Dr. 
Doran. 


RECOGNIZE EFFORTS OF INDUSTRY 
TO CONFORM WITH LAW 


The industrial alcohol interests have 
been striving earnestly to remove their 
business from any connection with the 
illicit liquor traffic. Of the approxi- 
mately 70,000,000 proof gallons of in- 
dustrial alcohol produced in the United 
States last year, something more than 
50,000,000 proof gallons were com- 
pletely or partially denatured by the 
more than 70 formulas, and there were 
withdrawals of only approximately 
3,000,000 proof gallons of the class 
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which caused the trouble to the pro- 


hibition unit, and only a small fraction 
of this was used fraudulently. 


ENFORCEMENT BECOMING EASIER 


Wholesale and retail druggists are 
co-operating with the prohibition unit, 
through their associations, to help drive 
out the undesirables, the officials report. 
It is being made more difficult for so- 
called wholesale druggists to start busi- 
ness in order to become wholesale 
whiskey dispensers. When the prohibi- 
tion amendment first became operative, 
there was considerable trouble with 
such camouflaged concerns, which 
started up business in all sections of 
the country. For the first time, the 
drug stock jobber made his appearance 
in the United States. Also, some of the 
new firms sold drugs at cost, or less, 
to encourage their liquor business. 

These things are being overcome, the 
prohibition unit reports, and legitimate 
druggists are assuming command of 
the situation and following the law 
closely. 

This, with the general improvement 
in the industrial alcohol situation, is 
making administration of the prohibi- 
tion laws much easier and at the same 
time placing legitimate business on a 
plane safe from the business pirates 
who threatened it. 


Bureau of Standards Bids 
Stratton Farewell 


A farewell reception in honor of Dr. 
Samuel W. Stratton, director of the 
Bureau of Standards and president- 
elect of Massachusetts Institute of 
Technology, was held at the Bureau on 
Dec. 14. 

The formal reception, in the indus- 
trial building, was followed by a trip 
through the various laboratories. A 
collection of exhibits from other build- 
ings had been assembled on the third 
floor and attracted many of the visitors 
from the floor below where the U. S. 
Marine Band was furnishing splendid 
dance music. 

Dr. Stratton has been Director of the 
Bureau since its establishment in 1901. 
The sentiment of his staff is well ex- 
pressed by the following words of 
appreciation. 


The Bureau is an enduring mon- 
ument to Dr. Stratton and those 
who through the early years of de- 
velopment stood for high standards 
of effort and attainment. Nations 
and industries, inspired by the 
Bureau, are founding similar insti- 
tutions. Endowed research and in- 
dustrial standardization have grown 
apace with the Bureau. Within 
its walls hundreds have been 
trained. From its staff industry 
recruits experts, and they carry the 
spirit of creative research which it 
is our privilege to cherish. In leav- 
ing us, our chief will prize most 
our assurance that we shall keep 
burning steadily and pass on un- 
dimmed the torch of inspired effort. 
That torch gives energy and en- 
lightenment—two essentials of life 
and industry. 
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E. C. Franklin Elected 


President of A.C.S. 


Bancroft and Hoskins Chosen as Direc- 
tors—Four Councilors-at-Large 
Also Elected 


Edward C. Franklin, professor of 
organic chemistry of Leland Stanford 
Junior University, has been elected 
president of the American Chemica! 
Society, succeeding Edgar F. Smith of 
the University of Pennsylvania. 

Wilder D. Bancroft of Cornell Uni- 
versity was reelected a director of the 
society and William Hoskins, consult- 
ing chemist of Chicago, was made a new 
director of the society. The following 
councilors-at-large for the period from 
1923 to 1925 also were elected: Roger 
Adams, University of Illinois; G. N. 
Lewis, University of California; Ralph 
H. McKee, Columbia University, and Dr. 
William McPherson, Ohio State Uni- 
versity. 

Dr. Franklin, the new president, was 
born at Geary City, Kansas, in 1862. 
He was graduated from the University 
of Kansas in 1888 and received his 
master’s degree in 1890. He was a 
student at the University of Berlin in 
1890 to ’91 and received his Ph. D. at 
Johns Hopkins University in 1894. 

He was a member of the advisory 
board of the Bureau of Mines in 1917 
to ’18; physical chemist of the Bureau 
of Standards and consulting chemist of 
the ordnance bureau of the Army dur- 
ing the war. Dr. Franklin’s work on 
liquid ammonia as an electrolytic solvent 
is familiar to all chemists. In addition 
to his university work, hé was in indus- 
trial work for a number of years, hav- 
ing had experience in the sugar indus- 
try and also in the gold mining industry. 
In the latter work he was stationed at 
Miramar, Costa Rica, in 1897. 

Dr. Franklin was chosen from the 
four nominees for president of the 
Society who received the largest num- 
ber of votes. The choice among these 
four was determined by a vote of the 
councilors of the society. The three 
other leading candidates were James 
F. Norris of Massachusetts Institute of 
Technology, Samuel S. Parr of the Uni- 
versity of Illinois, and Charles L. Reece 
of E. I. du Pont de Nemours & Co. 


Canadian Atmospheric Nitrogen 
Plant Will Resume Operation 
Plans are being formulated for the 

further development of an atmospheric 
nitrogen products industry in British 
Columbia. A plant was established 
four years ago on the site of the Brit- 
ish Columbia Electric Railway Com- 
pany’s plant at Lake Buntzen by an 
American company which operated 
throughout 1920 and a part of 1921, 
using the surplus energy generated by 
the electric company. Operations are 
about to be resumed with a daily out- 
put of about five tons of sodium nitrate 
and nitric acid. The plant will operate 
twenty-four hours a day and employ 
thirty-five men for the present, but 
should plans materialize the industry 
will be developed on a large scale. 


e 
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American Metric Association 
Plans Meeting in Cambridge 


The annual meeting of the Amer- 
ican Metric Association is to be held 
on Dec. 30, at Massachusetts Institute 
of Technology, Cambridge. United 
States and Canadian Government de- 


partments, industrial and commercial - 


organizations and corporations inter- 
ested in metrology are especially in- 
vited to have representatives present. 

The addresses and discussions at all 
sessions will be confined chiefly to those 
actually engaged in commerce or indus- 
try. Those primarily interested in edu- 
cation, public welfare, and co-operation 
between nations, are regarded as nat- 
ural allies in the metric movement. 

The Decimal Association of London, 
working in England for decimal cur- 
rency and metric weights and measures, 
has requested the co-operation of the 
American Metric Society in urging the 
abandonment of the British and Amer- 
ican gallons and the adoption in their 
place of the international liter as their 
common unit of capacity. 

The liter is less than the Imperial 
quart and greater than the American 
quart, and its adoption would thus— 
in effect — strike an average between 
the existing British and American 
practices. 


Ask Fertilizer Man’s Aid to 
Relieve Car Shortage 


Efforts by Shippers to Sell Carload Lots 
and Deliver in Off Seasons Would 
Improve Conditions 


A plea for the use of cars during 
other months than those of the late 
summer and fall has been made to the 
National Fertilizer Association by M. 
J. Gormley, the chairman of the car 
service division of the American Rail- 
way Association. It is a reply to the 
various complaints which have been 
lodged with his organization by numer- 
ous fertilizer manufacturers who have 
suffered from their inability to obtain 
enough cars. While the association. is 
willing to admit that shippers have an 
important responsibility in obtaining 
the prompt release of cars, there is a 
feeling that the great losses entailed 
by the annual car shortage is so much 
greater than the relatively small loss 
resulting from cars being unemployed 
during certain months that some steps 
must be taken to increase the amount 
of equipment available when the freight 
movement is heaviest. 

Mr. Gormley pointed out that from 
January, 1912, to November, 1922, the 
country has passed through 87 months 
of car surplus and 43 months of car 
shortage. Surplus cars ranged as high 
as 486,000 averaged monthly, with 
shortages of about 166,000 cars. Dur- 
ing these periods only 64 per cent of 
the capacity of freight cars was util- 
ized. Car loading reached its peak 
during the fall of 1920 and figures in- 
dicate that approximately 2,250,000 
fewer cars would have been used during 
the year 1921 to handle the same 
amount of tonnage provided the cars 
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had been as heavily loaded during the 
entire year of 1921 as they were dur- 
ing the last quarter of 1920. The load- 
ing per car of many commodities for 
the first 6 months of 1922 had declined 
under the 1921 basis, hence it is timely 
from both the standpoint of the carrier 
and the shipper to stress the necessity 
for greater effort in this regard. 


RELIEF MEASURES 


Directly related to the more efficient 
use of equipment and the spreading out 
of the distribution of the seasonal move- 
ment of commodities is the willingness 
and ability of the purchaser to place 
his orders for full carloads, not in fixed 
quantities as may be governed by set 
tariff minimums or trade units. Fur- 
thermore, the purchaser should be in- 
duced to place his orders in advance of 
his immediate necessities and wherever 
possible to carry a stock of the prod- 
ucts which will allow the producer to 
make shipments during periods of the 
year when transportation facilities are 
least congested and when thousands of 
cars or locomotives are normally avail- 
able to effect quicker dispatch. 
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New Italian Ambassador to Be 
Welcomed by Fellow 
Engineers 


American engineers are planning a 
big reception to Prince Gelasio Caetani, 
Italian Ambassador to Washington, now 
on his way to this country. A dinner, 
at which engineers from all parts of 
the country will be present, will be 
given in honor of the new diplomat, 
himself an engineer, by the American 
Engineering Council of the Federated 
American Engineering Societies’ in 
Washington on the evening of Jan. 12. 

“Joyfully returning to states which 
have been my second home,” said a 
cable message from Prince Caetani to 
Colonel Arthur S. Dwight, member of 
the executive board of the American 
Engineering Council and president of 
the American Institute of Mining and 
Metallurgical Engineers. “Ready to 
devote myself to the good of both 
countries. I am looking forward with 
intense pleasure to meeting old friends 
at dinner kindly offered. Expect to 
arrive Dec. 20.” 


Personal 


ERNEST G. JARVIS, superintendent of 
foundries and rolling mills for the Mc- 
Nab & Harlin Mfg. Co., Paterson, 
N. J., has resigned, effective Jan. 1, 
1923. Mr. Jarvis expects to take a 
much needed rest for a few months and 
about Jan. 15 will sail for a cruise of 
South and Central America. After his 
return he will resume his metallurgical 
activities in a consulting way. 

Dr. CHARLES F. KETTERING, president 
of the General Motors Research Cor- 
poration, addressed the Harvard Medi- 
cal Society at the Harvard Club, New 
York, on Dec. 15, on the subject “An 
Engineer’s Perspective of Modern 
Science.” 

Dr. IRVING LANGMUIR gave a series 
of three lectures at the Carnegie Insti- 
tute of Technology, Pittsburgh, Pa., 
Nov. 27, 28 and 29, on recent discov- 
eries in electron emission and current 
control. 

A. E. MARSHALL has resigned as 
president of Marshall Rieha, Inc., and 
will in future devote his attention solely 
to plant design, consultation and report 
work for the chemical industry. His 
office is at 3034 St. Paul St., Balti- 
more, Md. 

Davip J. PRICE, engineer in charge 
of development work of the Bureau of 
Chemistry of the U. S. Department of 
Agriculture, recently in addressing the 
Safety Bureau of the Chamber of Com- 
merce, Buffalo, N. Y., declared there is 
no such thing as a spontaneous explo- 
sion and called attention to the danger 
of dust explosions in various kinds of 
industrial plants and discussed the 
methods of prevention that have proved 
effective. 


Dr. J. W. REEDY was recently elected 
chairman of the University of Illinois 
section of the American Chemical So- 
ciety. Prof. A. M. BUSWELL was 
chosen vice-chairman, Dr. D. M. ENGLES 
secretary and EpitH H. NASON treas- 
urer. 

FRANKLIN H. SMITH, former assist- 
ant secretary of the National Lumber 
Manufacturers’ Association, be- 
come associated with the U. S. Tariff 
Commission as chief of its Forest Prod- 
ucts Division. Mr. Smith was for 
many years connected with the U. S. 
Forest Service. 

Dr. SAMUEL WESLEY STRATTON was 
the guest of honor at a farewell recep- 
tion at the Bureau of Standards on 
Thursday, Dec. 14. The program in- 
cluded a most elaborate display of in- 
teresting work of the bureau and a visit 
to a number of the industrial labora- 
tories. Dr. Stratton was presented 
with a fine silver service from the mem- 
bers of the staff of the bureau. 

HuGuH S. TAYLOR has been promoted 
by the trustees of Princeton University 
to a full professorship in the depart- 
ment of chemistry, with the title of 
professor of physical chemistry. 

Dr. JOHN E. TEEPLE expects to sail 
for London on Jan. 2. 

STANLEY Woopwarp, formerly direc- 
tor of purchases for The Barrett Co. 
and W. B. Harris, formerly general 
sales manager of the same organization 
and later assistant to the president, 
have resigned. Together with T. M. 
RIANHARD, formerly president of The 
Barrett Co., they expect to engage in 
the roofing business in Baltimore. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 


A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 
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Guessing About Credits 


Most Business Failures Are Caused by 
Lack of Discretion on the Part 
of Selling Houses 


It must be admitted that there is no 
substitute for good judgment in busi- 
ness, but the average business man can 
profitably spend a considerably larger 
share of his time in analyzing the prob- 
lems of production and distribution. A 
phase of the latter subject which, ac- 
cording to a recent statement of the 
National Association of Credit Men, 
has not received the attention it de- 
serves, has to do with credit matters. 
The association declares that in the 
field of credits there is too much guess- 
ing and too little critical investigation. 
In part, the statement is as follows: 

“When conceding that a large propor- 
tion of commercial failures are ac- 
counted for by the indiscretions of the 
selling houses, then surely the thesis 
cannot be successfully contested that in 
credits too much is taken for granted 
and the surface is too frequently re- 
garded as indicative of the entire 
situation. 

“When serious wastes may happen— 
and they have happened with us fre- 
quently because of these defects—then 
it is high time for us to become eco- 
nomic observers, closer students of 
markets, with more individual ability to 
forecast the future and to appraise the 
real qualities of a credit risk. 

“We cannot regard excessive bad 
debt losses without conceding that criti- 
cal investigation was lacking. 

“Waste is deplorable, especially when 
it need not happen, and we appeal to 
the commercial and credit workers of 
the nation to increase their powers of 
economic observation; to develop a 
critical ability that will insure a proper 
flow of commodities and a volume of 
credits that will liquidate with a small 
amount of loss.” 


Chemical Exports Holding 
Their Own 


Total Shipments for 10 Months Valued 
at $87,901,236, Only One-Half 
Per Cent Less Than in 1921 


Exports of chemicals and allied prod- 
ucts for the 10-month period, January- 
October, 1922, compared with the corre- 
sponding period in 1921, indicate that 
chemicals are holding their own, accord- 
ing to C. Concannon, acting ch‘ef of 
the Chemical Division of the Depart- 
ment of Commerce. Total exports for 


the period were $87,901,236 in 1922, 


which is not quite one-half of one per 
cent less than in the corresponding 
10 months of 1921. 

While the percentage of increases 
in certain classes in 1922 over 1921 are 
not as high as during the previous 
period, January-September, the per- 
centage of decreases in others are lower. 
Of the sodium compounds exported, 
caustic soda showed a gain of 244 per 
cent; borax, 190 per cent; sodium sili- 
cate, 21 per cent; and soda bicarbonate, 
11 per cent; while soda ash recorded 
a loss of 24 per cent. Sal soda decreased 
15 per cent in value, but gained 3 per 
cent in quantity. 

Of the other chemicals recording 
marked improvement, nitric acid was 
the most important, advancing over 120 
per cent in value, from $18,906 (122,794 
Ib.) in 1921 to $41,863 (630,646 lb.) in 
1922. Shipments of wood and de- 
natured alcoho! increased from 344,853 
gal., valued at $400,056, to 1,028,181 
gal., valued at $735,473; glycerine from 
1,411,223 lb., valued at $231,698, to 
2 594,808 lIb., valued at $381 543; ace- 
tate of lime from 15,139,051 'b., valued 
at $331,960, to 24,653,025 lb., valued 
at $501,325; bleaching powder from 
12,815,194 lb., valued at $363,589, to 
33.188,418 lb., valued at $545,483, and 
copper sulphate from 3,132,306 Ib., 
valued at $196,382, to 4,675,115 Ib., 
valued at $224,647. Benzol, carbolic 
ecid and sulphuric acid a!l showed de- 
crcases in 1922. 


A Year of Business 
Expansion 


Freight Car Loadings During 1922 
Clearly Indicate the Improvement 
Over 1920 and 1921 


Freight car loadings represent dis- 
tribution of commodities and therefore 
constitute an accurate index of the 
movement of general business. If the 
total monthly loadings of revenue 
f eight are compared for the years 
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The principal changes reported 


among the index commodities were 
for cottonseed and linseed oils. The 
former was }c. per lb. lower than last 
week, while linseed oil showed a gain 
of 3c. per gal. Ammonium sulphate 
showed a net gain of 5c. on the 100 Ib. 


1919, 1921 and 1922, some interesting 
information is disclosed. In the first 
place, it is scarcely necessary to show 
that 1921 was a year of depression. 
But it is interesting to note that ex- 
cept for the one month of April (the 
first of the coal strike) ‘oadings dur- 
ing the current year have exceeded 
those of 1921 and have very closely ap- 
proximated the records of 1919. The 
peak in both cases was reached about 
the middle of October, but the seasonal! 
drop during November has been less 
abrupt during 1922 than in 1919. 
This indisputable evidence of business 
expansion is shown graphically in the 
accompanying chart, which has been 
copyrighted by the Harvard University 
Committee on Economic Research. 


Alcohol Statistics for 1922 


Annual Report of Internal Revenue 
Commissioner Reviews Production 
and Distribution of Alcohol 


The industrial alcohol and chemical 
division of the Bureau of Internal Rev- 
enue has recently prepared an interest- 
ing summary of its operations during 
the year ended June 30, 1922. At the 
close of the last fiscal year, it reports, 
there were seventy-three industrial al- 
cohol plants, seventy-eight bonded 
warehouses and seventy-four denatur- 
ing plants qualified to operate for the 
production, storage and denaturation 
of alcohol, respectively, under Title III 
of the national prohibition act. Dur- 
ing the year nine industrial alcoho! 
plants, ten bonded warehouses and 
twelve denaturing plants were estab- 
lished, while six industrial alcoho! 
plants, eight bonded warehouses and 
three denaturing plants were discon 
tinued, resulting in a comparatively 
small net increase over the number 
qualified cn June 30, 1921. For the pro- 
duction of distilled spirits for non- 
beverage purposes, other than alcohol, 
there were operated during the year 
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two grain distilleries, two rum distil- 
leries and thirty-three fruit distilleries. 

Distilled Spirits — During the fiscal 
year ended June 30, 1922, there was 
produced 79,906,101.51 proof gallons of 
alcohol, a decrease of 5,162,674.82 proof 
gallons compared with the quantity pro- 
dueed during the preceding fiscal year. 

There was withdrawn from ware- 
house on payment of tax 16,363,301.85 
proof gallons of alcohol, and there was 
withdrawn for tax-free purposes, in- 
cluding withdrawals for denaturation, 
for export and for use of the United 
States hospitals, laboratories, colleges 
and other educational institutions, a 
total of 63,147,767.22 proof gallons of 
alcohol. 

There was withdrawn, tax paid, from 
distillery, general and special bonded 
warehouses 2,724,363.4 taxable gallons 
of distilled spirits (including brandy) 
other than alcohol, a decrease of 6,352,- 
782.1 gal. compared with the quantity 
withdrawn tax paid during the preced- 
ing year. 

Denatured Alcohol — The number of 
bonded manufacturers using specially 
denatured alcohol at the end of the fis- 
cal year 1922 was 3,287, compared with 
1,,61 such manufacturers at the end of 
tho fiscal year 1921. The increase of 
1526 was due to the qualification of 
many permittees heretofore using pure 
alcohol. During the same period of 
time sixty-seven permits to use spe- 
cially denatured alcohol were revoked 
by the department. 

During the fiscal year 1922 there 
was withdrawn from bond, free of tax, 
for denaturation 59,549,919.6 proof ga!- 
lons of alcohol and rum, against 38,- 
812,138.7 proof gallons withdrawn for 
this purpose during the previous year. 

There was 33,345,747.91 wine gallons 
of denatured alcohol produced during 
the past fiscal year, of which 16,193,- 
523.60 wine gallons was completely de- 
natured and 17,152,224.31 wine gallons 
was specially denatured, compared with 
22,388,824.92 wine gallons of denatured 
aleohol produced during the previous 
fiseal year, of which 12,293,595.02 wine 
gallons was completely denatured and 
9,996,229.90 wine gallons was specially 
denatured. 


Less Oleomargarine in 1922 


In order to exact the internal rev- 
enue tax on oleomargarine it is neces- 
sary for the government to keep an ac- 
curate record of production and con- 
sumption of this commodity. The 
Commissioner of Internal Revenue in 
his annual report for the fiscal year 
1922 has presented some interesting 
statistics on this industry. 

During the year ended June 30, 1922, 
there were seventy-two oleomargarine 
factories in operation. Nine factories 
closed during the year, leaving sixty- 
three in business on June 30, 1922. The 
seventy-two factories produced 6,603,- 
¥81 Ib. of colored and 184,346,392 Ib. of 
uncolored oleomargarine, compared with 
11,600,319 Ib. of colored and 269,481,195 
lb. of uncolored oleomargarine in the 
fiscal year 1921, a decrease of 43.1 and 
31.6 per cent, respectively. 


Babson’s Views on Linseed Oil 


The Babson statistical organization 
has recently been advising its clients 
against laying in heavy stocks of lin- 
seed oil. Apparently precautions should 
be taken to insure adequate supplies 
for the next few months, but it is not 
considered advisable to build up any 
considerable inventories. The Buyer’s 
Bulletin for Dec. 12 contains the fo!low- 
ing statement: “We do not advocate 
heavy inventories of linseed oil, because 
supplies of this commodity are un- 
doubtedly adequate to meet the prospec- 
tive demand. The domestic flaxseed 
crop is the largest since 1918, estimated 
at 12,101,000 bushels—a marked in- 
crease over the 1921 crop of only 
8,112,000 bushels. Then again Ar- 
gentina is growing a _ tremendous 
amount of this commodity. Recent 
estimates place this season’s crop at 
60,000,000 bushels, as against only 
30,000 000 last year. It is true that 
there is a tariff on the seed, but it is 
not sufficiently high to keep foreign 
seed out of the country. Imports of 
linseed oil prior to the tariff were ex- 
tremely heavy, being six times as large 
as those of last year. The probable de- 
mand is fairly good, but we feel that 
it is discounted by current prices, which 
are 50 per cent above pre-war levels.” 


Cost Studies a Legitimate 
Activity of Trade 
Associations 


Trade associations or groups inter. 
csted in cost accounting may meet solely 
for the purpose of the study of costs, 
the detection of errors and the improve- 
ments of their methods without contra- 
vention of law, in the opinion of 
Commissioner Nelson B. Gaskill, of the 
Federal Trade Commission. 

“I have previously expressed my 
firm belief,” said Commissioner Gas- 
kill, “that cost accounting is a legiti- 
mate trade association activity, and 
subsequent consideration has merely 
strengthened this conviction. Collec- 
tive analytical study of the results of 
cost accounting furnishes an invalu- 
able supplement to the individual cost 
accounting work. Comparison of re- 
sults, analysis of results and the study 
and discussion of these results lead to 
the improvement of methods and the 
increase of efficiency. To prohibit col- 
lective study of costs for the purpose of 
their analysis, the detection of errors, 
and the improvement of methods, is 
to shackle educative progress. 

“Of course the legal situation is con- 
fused by reason of the decisions in the 
hardwood lumber case and the linseed 
oil case, and it will be some time before 
this confusion will be cleared by any 
additional authoritative decisions. Trade 
associations must therefore determine 
as accurately as they can the legitimate 
field of proper endeavor and having so 
taken counsel, should, without hesita- 
tion, resting upon their legal advice 
and the clear consciousness of the pro- 
priety of their efforts, proceed without 
fear, willingly inviting the test of the 
courts’ consideration of their conduct.” 
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Solvents at Higher Levels 
in New York Market 


Formaldehyde, Arsenic and Methanol 
Are Also Firmly Maintaining 
Recent Advances 


Manufacturers of fusel oil, ethyl 
acetate and amy] acetate have announced 
a new advance in prices. The demand 
has become more pronounced of late 
and sellers have not been eager to book 
round lot business. The new price of 
fusel oil represents the high mark for 
1922 and shows a net advance of $1 
per gal. since January. Although pro- 
ducers of acetic acid, acetone and cal- 
cium acetate have not yet raised their 
prices, it is generally agreed in the 
trade that some revisions will be an- 
nounced before the turn of the new 
year. Resale lots of formaldehyde are 
being quickly disposed of and the mar- 
ket is rapidly coming into the hands 
of the producer. Arsenic still continues 
along very steady lines, with demand 
very strong from the insecticide and 
calcium arsenate manufacturers. Man- 
ufacturers report a completely sold up 
condition at the works. Methanol re- 
tained its recent advance. 

The approaching holidays seemed to 
have a quieting effect on the general 
list and aside from the rise in solvents 
the market showed no special features. 
Carbonate of potash was somewhat 
weaker and prices were fractionally 
lower. Lead arsenate, on the other 
hand, showed a very strong tendency 
and prices recorded an advance of 6c. 
per Ib. during the interval. The alkali 
market continued along moderately 
active lines, with domestic consumers 
showing considerable interest in future 
developments. Contracts over 1923 have 
gone through in far better volume than 
a year ago and producers are quite 
satisfied with the general trend. 


Hicu Spots IN THE MARKET 


Arsenic—Producers are not quoting 
and second hands report a very light 
supply on the spot market. Small quan- 
tities were recorded around 15c. per Ib. 
Future shipments are held at 144@ 
149c. per lb., N. Y. 

Bleaching Powder — Manufacturers 
reported a strong demand from con- 
sumers for contracts over 1923. Car- 
load lots were quoted at $1.90 per 100 
Ib., f.0.b. works. Spot goods were held 
around $2.25 per 100 Ib. in large drums. 

Barium Chloride—Imported material 
was somewhat lower, due to the lack of 
consuming interest and prices were 
quoted down to $90@$95 per ton. Do- 
mestic factors quoted goods at the 
works at $95 per ton. 

Ethyl Acetate—Leading producers 
announced a new price advance due to 
increased production costs. New prices 
range from 80@85c. per gallon. 

Formaldehyde—Second hands were 
not eager to quote at lower than pro- 
ducers’ prices and the market is very 
strong. January shipments’ were 
quoted for carloads at 16c. per lb., and 
less than carloads at 164c. per lb. Spot 
goods were quoted around 153@16c. per 
pound. 
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Fusel Oil—Producers reported an- 
other increase in prices. Spot material 
is being held around $3.55 per gal. This 
represents the highest level of the year 
and shows a gain of $1.05 per gal. since 
January, 1922. 

Lead Arsenate—Manufacturers an-- 
nounced a sharp advance due to the 
increased production costs and heavy 
demand from consuming quarters. Late 
figures ranged around 20c. per lb., show- 
ing an advance of 6c. per Ib. within an 
interval of one week. 

Prussiate of Potash—Yellow material 
showed some signs of weakness and 
prices were fractionally lower on spot. 
The general range was 384@39c. per 
Ib. Red prussiate showed no new fea- 
tures of interest and prices remained 
around 92@95c. per Ib. 

Soda Ash—Export business was quiet 
during the past week, but domestic con- 
sumers were buying for contract re- 
quirements. Spot material in bags, 
carload lots, held around $1.75 per 100 
lb. Contracts for over 1923 were being 
made at $1.20 per 100 lb., basis 48 per 
cent, f.o.b. works, carload lots. 


Good Prospects for 1923 
in Chicago Market 


Current Business, However, Slackens 
Off for Holidays 


CuIcaco, Ill., Dec. 22, 1922. 

The outlook for next year’s business 
in the Chicago market was reported as 
exceptionally good and a general feel- 
ing of optimism prevailed throughout 
the trade. Due to the approaching holi- 
day season and the inventory period, 
however, the chemical market has been 
very quiet. No business of any conse- 
quence was reported from most quar- 
ters, but the condition was thought to 
be only temporary. Prices held firm, 
as it was quite evident that lower 
prices would not stimulate the market. 


Caustic SopA FIRMER 


Firm prices were the feature of the 
caustic soda market during the past 2 
weeks and a fair amount of spot busi- 
ness was reported. The solid 76 per 
cent material was quoted in ton lots at 
$3.50 per 100 lb. and the ground in like 
lots of a similar quality at $4.25. Caus- 
tic potash was in rather poor demand, 
with only supplies of the foreign ma- 
terial available. The general quotation 
for small or moderate lots of the 88-92 
per cent material was Tic. per lb. Soda 
ash was unchanged in price and a satis- 
factory volume of business was re- 
ported at $2.25 per 100 Ib. for material 
in cooperage. 

Alums were quiet, with no change re- 
ported in the list. Foreign potash alum 
was quoted at 44@5c. per lb. for the 
lumps and 54@6c. for the powder. Sal 
ammoniac was firm at 8c. per lb. for 
either the domestic or foreign article. 
Ammonium carbonate was in light sup- 
ply on spot and what was available was 
held for 11@12c. per lb. Barium chlo- 
ride was in fair request and small lots 
were quoted at $110 per ton. Barium 
carbonate was quiet, with only odd lots 
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offered at $90@$95 per ton. White 
arsenic was practically off of the mar- 
ket, with only a few kegs available at 
16@18c. per lb. Copper sulphate con- 
tinued to move in a fair way and the 
price was firm at 6c. per lb. for small 
or moderate lots. Carbon bisulphide 
was in fair demand, but spot supplies 
were still light. Single drums were 
quoted at 7@7Tic. per lb. Carbon tetra- 
chloride was firm after the recent ad- 
vance and 104c. per lb. for large drums 
was the generally quoted price. For- 
maldehyde was advanced in price again 
due to the higher level on methanol. 
The new price was 17c. per lb. for less 
than 5-bbl. lots and dealers reported a 
fair volume of business at that figure. 
Glycerine was firm at 184c. per lb. for 
the c.p. material in drums, but the 
movement was not very heavy. 
Cyanide of potash was in poor de- 
mand, but due to the scarcity of sup- 
plies the price of 55c. per lb. was main- 
tained. Red prussiate of potash was 
still very scarce, with only small lots 
available at 95c.@$1 per lb. Perman- 
ganate of potash was slightly easier 
and U.S.P. crystals were quoted for 
immediate delivery at 174c. per pound. 


LINSEED OIL AND TURPENTINE 


Linseed oil was very quiet, with deal- 
ers reporting little or no business. The 
boiled oil is quoted at 93c. per gal. in 
single-drum lots and the raw in similar 
lots at 9l1c. 

Like linseed oil, turpentine was very 
quiet, with practically nothing moving. 
The quotation is $1.46 per gal. for 
single-drum lots. 


Iron and Steel Stronger 
Than Expected 


The Usual Slump for Inventory and 
Holidays Has Apparently Been 
Avoided 

PITTSBURGH, Dec. 22, 1922. 

The steel market is proving stronger 
and more active, at this time of year, 
than was commonly expected. It is 
habitual with the market to be quiet 
in December, but there is on the whole 
a very fair turnover. As to produc- 
tion, in turn, buyers usually prefer 
shipments to be light in December, to 
relieve inventory, but in general steel 
production is maintained and of course 
the product is all being shipped. 


FroM SELLERS’ TO BUYERS’ MARKET 


Approximately from April 1 to Oct. 1 
there was a sellers’ market in steel 
products, at first with merely a slight 
stiffening in prices and afterward, as 
high fuel costs were fastened upon the 
industry, with some fairly sharp ad- 
vances. In the latter part of the period 
deliveries were very difficult to arrange 
in many cases, and delivery premiums 
developed in several lines, including 
bars, shapes, plates and sheets. All 
such delivery premiums disappeared 
some time ago. Of late there has been 
a buyers’ market in place of a sellers’ 
market. The change has altered the 
aspect of market affairs so that the 
market has appeared quieter and with 
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less underlying strength than has really 
been the case. The feature of there 
being a buyers’ market applies to de- 
liveries, it being possible to arrange 
without difficulty almost any delivery 
desired, except in wire products and 
pipe in which lines the mills are stil! 
far in arrears. There being a buyers’ 
market does not, however, apply to 
prices, for steel prices are well main- 
tained. There had been no expectation 
that prices of pipe, wire products, sheets 
or tin plate would decline, but there 
were many predictions, a month and 
more ago, that the end of the year 
would see a lower market on bars, 
shapes and plates, perhaps a_ 1.75c. 
price. The outcome, however, is that 
these heavy rolled products are still 
quotable steady at 2c. Concessions may 
be made occasionally, but only in ex- 
ceptional circumstances, and probably 
to no greater extent than they were 
being made a month and more ago. 
Some large interests occupy the stra- 
tegie position of having. no regular or 
official price, so that they are free to 
meet price cuts at any moment, and 
this situation has tended to discourage 
other mills from cutting. 


COKE AND PIG IRON PRICES 


Since the buying movement in foun- 
dry iron, whereby a fairly large tonnage 
was put under cover for first quarter, 
the market has been quiet and furnaces 
have advanced prices. In the valley 
market the price is $25 furnace, and 
all makers are now squarely on a basis 
of $26 valley. Basic iron did not move 
to any extent, for the double reason 
that consumers are not so sure of their 
requirements in first quarter as are 
the foundries that bought—largely 
radiator and sanitary ware makers— 
and they have more sources from which 
to draw, since many if not the majority 
of steel interests are willing to sell 
basic iron. Few of them can make 
foundry iron to advantage. Basic has 
sold in two or three instances at $24.25 
valley, but all makers now seem to be 
firm at $24.50, some of them having 
an asking price of $25. Bessemer has 
been moving in carload lots at $27.50 
valley. 

Connellsville coke has had a complete 
apset, advancing the market in the 
neighborhood of $3 a ton and putting 
it out of the reckoning with blast fur- 
naces. The occasion was a sudden rush 
of buying by Eastern distributors of 
domestic fuel. A few thousand of tons 
difference in the relation between de- 
mand and supply in a week has had 
distinct results in making market 
prices. Late last week buying orders 
from the East appeared, in lots of 25 
or 50 carloads at a time. All floating 
supplies were absorbed, and some pros- 
pective production as well. Early last 
week furnace coke was a trifle weak 
at $6.50, with free offerings, while this 
week $9 has been paid by Eastern 
buyers. The furnaces are nonplussed, 
as they were about to negotiate for 
first quarter supplies and expected to 
buy at less than the recently goine 
spot market, $6.50@$7. 
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Current W eneral Chemicals 
ent hol 
esale Prices in New York M Niekel salt, doubl Carl 
tone 85 per ce F.o.b. N. Less Carl akel salt, singles F.o.b.N 
Borie, erystals....... (06 tp. 3603-65 - 4:00 carbonate, 10 30 
Hydrochlori, 18 deg. Ib. =. $0 Potassium cyanide. . . a 
20 a 100 Ib. an 12} Potasdium hydroxide (caus Ib .07}- "08. .06 - 
egy 100 Ib. ve 1.00 Potassium = potash).i00 Ib. 6.25 - 6.50" 09 
3 per cent tech........ lb. = 120 2 perman Ib. - 6.50 6 60 0 
Muriatic, tech.. Ib. “ine 40 otussium prussia ganate.. 55 = 
eg 1 "12. Potassi Ib. j- .06 3.65 
Picric. . . 50 per cent solution 06}- gray, granular. ... 39 
Sulphuric, ton 14.50 - Soda ‘ash, dense, in bags, resale 1.67 2.00 ~ 2.25 
Sulphur cent (oleum) -.00- 20.00 ....... bisulphite cab) 1.85, 08; 
- 30}- contract... 100 .09}- .10 
denatured, manol)...... 1.20- 1.39 Sodiu ake, contra cts ie soda), ground 3.50 - 3.60 g 
denatured, 188 proof Ne. i gal 4.75- 4.95 (caustic sod ) 100 Ib 3.80 3.65 - 4.00 
ammonia, 0. 5 Sodi resale ‘ground - 3.90 
A u 1. eee iu bee 
Aluminum ump ‘04 - jum peroxide, Ib. ‘03 - 4 
Ammonium nate, powder. . ) Ib. i ‘07 jum silicate, (60 eg: in drums) .. Ib. 30: - 18 
Amylacet Ib. “09 = -30 Sodium sulph deg. in drun 100 Ib. 1° ae 
Arvenie; ed, powdered. bean Strontiuiy nitrat ery stals. per cent(conc. ) tb. "95 - 75 
Bleaching Ib. - 04 04}- 2 100 Ib. 2.50 - 
roxi .00 — 23.00 - 3.00 
phosphate, tr 23:50 27:00" NO Coal-T: 3:30" 
tribasic.. -02 023 TE—These prices ar Prod ucts 
ori ., Benzene, pure, water-whit s, duty paid... 
Cobalt Benze me, in drums (160 rums (100 gal.) Ib. 135 .70 
Copper nate, green ton 2500 — 27.00 2 .38 Be ulphate gal. 32 
yanide, . precipitate .00 27.00 .10- 2.40 nsidine sulphate. j 
to 100%)... pure (acetic ether, 98% Ib. 3.75 — .23 
Glaube ed netton 30.00 = 32.00 ‘color, in drums........ Ib. 14— .20 
Gl (gee sodium te) 3.55 4.05 id, 97%, in gal. “60 
po suse lb. - 60 Dini oclor 60 
Is. gal. 1 0 M ediam 30 
054 1.10 
06} 
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én > The following prices are f.0.b. New York 
Ib. 65 — .90 Conhin grade, in bbls 
Ib. .80 oil, raw, car lots (domestic) bbis........ 0 — 
Ib. 55— .65 oil, raw, tank ines] (domestic) ........... -87 
Para-ph envlenediamine 1.50— 1.55 Oli ail, boiled, in lots (domestic) ..... “05 
Para-tol uid ane . 904 ve oil, dena COSCO le 
Phenol, (. 8. P., drume.. 35 P m, rude, tank care (f Ib. “12 
Pyridine, domestic...............-. 1:60 — 1:75 credo, tant Cab. mili). 
Resorcinol, technical. __ 1.50 — 1.55 == 2 
Resorcinol, pure........... Ib. 2:00 — 2.10 
R-eal Ib. “oot = 
Balicy Ib. 35 — 37 
Salieylic acid, U.S. P. . Ib. — 42 
Solvent naphtha, water-white, in ‘drums, 100 gai... . gal 37— «.40 30.60 — 
Solvent naphtha, rate. heavy, in drums, 100gal.. 22— .24 
Sul; hanilic acid, .20 .22 menhaden “68 “69 
— Whale Oil, No. 1. crude, tanks, b. 06 — 
ylidines, drums 4— . 
xylene. commercial, in drums, eal. 0 — .42 Prices remain same as previous week 
Waxes Ferro-Alloys 
Bayberry W Wb. $0. 28 $0.30 Quotations remain unchanged 
Beeswax, refin ar von 30-- 
Carnauba No. 2, North Country. .23— .24 
Carn auba, No. 3, North Country tb. All f.0.b. New York Unless Otherwise Stated 
Montan, . Ib. .04 B , domestic, crushed dried, 
Parafline waxes, crude match p... Tb. 044— .04 net ton $6.00 — $9.00 
Paraftine waxes, crude, scale 124-126 m.p.. Per . Ib. -.02)— .02 Chrome ore, Calif. concentrates, 50% mia. 
Paraffine waxes, refined, 125 m. - .03 Chrome ore, 50% Cres, c.if. Atlantic sea- 
Parafline waxes, refined, 128-13 . Ib. 18 50 — 19.00 
Paraftine waxes, refined, 133-135 m.p.... ............. Ib. .045— + .04 Coke, foundry, f.o.b. ovens................ .. net ton 8.00— 8 50 
Parafine waxes, refined, Ib 05 — .05 Coke, furnace, f.o.b. net ton 7.50 — 8,00 
Stearic acid, triple -10— Kentucky and Illinois pines. 21.50 — 22 00 
anganese ore, n, ntic seaport.... uni 
Naval Stores Manganese ore. chemical (Mn pet ton 73.99 — 60.09 
All are f.0.b. New York unless otherwise stated, and are based on Monasite, per unit of ThOs c.if., Atlantic seaport. ib. 06 — . 08 
‘ lots. The oils in 50-gal. bbis., gross weight, 500 Ib. Pyrites, Spanish, fines, c.if., Atlantic seaport.... unit ne 12 
ED. .. Pyrites, Spanish, furnace size. c.if. Atlantic sea- 12 
Dn: ttenenceeuneetéesésusadesouasts 280 Ib. 6.45 — $7.00 Pyrites, domestic, fines, f.o.b. mines, Ga......... unit 
280 Ib 7.75 — 8.25 Rutile, 95% per lb. Ib. 
its of turpentine. gal. 139 — 41.40 unit 8.50— 8.75 
ood turpentine, steam dist. ................. gal. T wellremite, 60% and over, per 
| — 6.00 Uranium ore (carnotite) Ib. of Ib. 3.50— 3.75 
Tar, kilo burned, bbl. (500 Ib). ............... — 12.50 Uranium oxide, 96% b. contained U30s...... Ib. 2.25— 2.50 
+ — Vanadium nentoxide, 99%. Ib. 12.00 — 14.00 
pee jum ore, per Ib. of Vids contained........ Ib. 1.00— ..... 
Zircon, washed, iron free, f.o.b. Pablo, Fiorida... Ib. .044— 134 
Pine: il, steam dist., 0. 940. 
Pine tar oil, crude, tank cars b. Jacksonville, Non-Ferrous Metals 
Pine ‘ar oil, double ref. '0.965-0.990.. All f.0.b, New York Unless Otherwise Stated 
Pine tar, ref., thin, de sesederdésvasesates gal. .25 Cents per Lb. 
Pine ood creosote, ref... gal. Aluminum, 98 to 99 per 22.00 23.00 
Blood, dried, f.o.b Y unit 4.60 = oun Monel metal. shot bloeks 32.00 
Bone, 3 and 50, den ton 42.00 — 44.00 3500 
Fish dom., dried, f.0.b. works... ......... unit 3.10 — 3.20 \gonel metal, 38 00 
Nitrate o soda 100 Ib. 2.55 2.60 Tin, 5-ton lots, Straits 38 00 
Tankage, high grade, fo. b. hi unit 4.65 a’ & 75 York, epet 7 25 
Ph sphate rock, f.o.b. mines, St. Leake. SEES ESESESE 705 
unit 1.00 —..... 
OTHER METALS 
Upriver caucho ball. . Ib . 20 Ib. 1.00@ 1.05 
Ribbed smoked sheets. .................... . bb .27 beds os. 240.00@275 
Brown crepe, thin, cleam............. ..... Ib .23 60.00 
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Industrial 


Financial. Construction and Manufacturers’ News 


Construction and 
Operation 
Alabama 


MARGERUM—The Alabama Rock Asphait 
Co., Flerence, Ala., recently organized with 
a capital of $500,000, has acquired a tract 
of local property, consisting of about 700 
aeres, with extensive asphalt deposits. 
Plans are under way for immediate devel- 
opment, to include the erection of a plant 
for commercial production at an early date. 
Cc. W. Ashcraft is president and general 
manager. 

BIRMINGHAM—The Lehigh Portland Ce- 
ment Co., Allentown, Pa. has awarded a 
contract to the Bethlehem Steel Co., Beth- 
lehem, Pa., for the construction of its pro- 
posed cement mill on site near the city, 
known as Tarrant City. It will have a 
maximum capacity of 1,000,000 bbh per 
vear, and is estimated to cost more than 
$2,000,000, including machinery. 

MONTGOMERY — The Massey Concrete 
Products Corp., 122 South Michigan Ave., 
Chicago, IIL, has tentative plans under con- 
sideration for the erection of a new branch 
plant on local site, estimated to cost in 
excess of $50,000, with equipment. 


Arizona 


Screriorn—The Magna Copper Co. is ar- 
ranging a fund of about $3,500,000 for ex- 
tensions and improvements in its local 
properties. The work will include a new 
smelting plant with capacity for handling 
about 700 tons of material per day; con- 
centrating plant with output of approxi- 
mately 600 tons; and the installation of ad- 
ditional machinery at its copper mines. 

GLOBE—The American Ores & Asbestos 
Co. will discontinue operations at its plant 
in the Sierra Ancha Mountains, near Globe, 
for the mining of asbestos, and will dis- 
mantle the local furnace. It is proposed 
to operate in another district at a later 
date. 

Prescott—The Verde Valley Fruit & 
Produce Association plans for the installa- 
tion of a mechanical drying plant at its 
proposed packing house at Cottonwood, 
near Prescott. 


Arkansas 


Et Dorapo—Fire, Dec. 9, destroyed a 
portion of the local storage and distribut- 
ing plant of the North American Oil Co., 
with loss estimated at $200,000, including 
equipment and stock. It is planned to re- 


build, 
California 


EMERYVILLE—The Paraffine Co., Inc., has 
purchased property adjoining local 
plant, totaling about 40 acres, and plans 
for the erection of additions for consider- 
able increase in capacity. Plans will be 
prepared at an early date. 


Georgia 


HAWKINSVILLE—The Ocmulgee Brick & 
Tile Co. has tentative plans under con- 
sideration for extensions in its plant, to 
include the installation of additional equip- 
ment for brick production, and expansion 
for the manufacture of hollow tile. It is 
purposed to commence work early in the 


spring. J. E. and O. R. Jelks head the 
company. 
Illinois 
CuiIcaco—The Evans Fibre Box Co., 


1734-60 South Spaulding Ave, has filed 
plans for the erection of a new 1- and 2- 
story plant, 101x127 ft., and 21x483 ft., at 
location noted, estimated to cost about 
$150,000, including equipment. 

TAYLORVILLE—The Hopper Paper Co. has 
taken out a state charter with capital of 
$350,000, to build the new paper mill on 
local site recently announced. The com- 
pany is headed by Kenneth M. Fiske and 
Richard Y. Hoffman. Plans for the plant 
are nearing completion and bids will soon 
be called. It will cost $65,000. 


Ciicaco—The Inlander-Steindler Paper 


Co., 11-13 North Green St., will erect a 
new 4-story building on the present site, 
50x120 ft., estimated to cost in excess of 
$45,000. 


ren Ave., manufacturer of tinfoil, by the 
Midland Metal Co., same address, manufac- 
turing tin and lead foil, plans are said 
to be in progress for general expansion in 
operations. The Crooke plant will be 
taken over by the Midland company and 
continued in service, and general improve- 
ments made. The property was secured for 
a consideration reported at $100,000. 


Indiana 


CANNELTON—The Cannelton Sewer Pipe 
Co., manufacturer of vitrified pipe, is tak- 
ing bids for the erection of a new 4-story 
plant addition, to be equipped for genera! 
manufacture. 

Fort WAYNE—The Fort Wayne Corru- 
gated Paper Co., Barr and Murray Sts., has 
plans in progress for the erection of a 2- 
story addition. Bids will be called at an 
early date. Mills, Rhines, Bellman « 
Nordhoff, Toledo, O., are architects. 


Kentucky 


Lou*vILLE—The Pfeiffer Insecticide Co. 
has acquired the building at Floyd and A 
Sts.. and plans for the installation of a 
new plant for the manufacture of insecti- 
cides and other chemical specialties. Equip- 
ment will be installed at an early date. F. 
B. Ayres, manager of the Louisville In- 
dustrial Foundation, is interested in the 
project. 


Louisiana 


LAFAYETT!! —- John J. Kean, formerly 
manager of the plant of the Lafayette 
Salt Co., at Anse Labutte, is organizing a 
new company, to be known as the Star 
Salt Corp., and plans for the installation 
and operation of a new local plant. Appli- 
cation for a state charter will be made in 
the near future. 

Monroe-Louisiana Carbon 
Co. has tentative plans under consideration 
for the construction of a new plant at 
Ladel, near Monroe, to cost about $250,000, 
including machinery. 

Swartz—The Atlas Oil Co. has com- 
menced the construction of a new gasoline- 
extraction plant on the site of its former 
works, to cost about $100,000. Complete 
refining equipment will be installed and 
the previous plant capacity considerably 
enlarged. 

MonrROE—The Keystone Carbon Co, has 
been organized with a capital of $150,000, 
to construct and operate a local plant for 
the production of carbon black and affili- 
ated specialties, for which plans are now 
well under way. The plant is estimated to 
cost about $75,000, with equipment, and 
will be of 2-unit type. C. K. Williams and 
J. P. Ehrhart, both of Easton, Pa., are 
president and vice-president, respectively, 
of the new company. 


Maryland 


BALTIMORE—The Consolidated Gas, Elec- 
tric Light & Power Co., Lexington Bldg., 
has tentative plans under consideration for 
the construction of a new artificial gas 
plant on property recently acquired in the 
Turner's Station district, totaling about 50 
acres. The proposed plant will cost ap- 
proximately $500,000. Herbert A. Wagner 
is president. 

BALTIMORE—The Petroleum Export Co., 
638 Equitable Bldg., recently organized, is 
planning for the construction of a new oil- 
refining plant on local site, estimated io 
cost in excess of $300,000, including ma- 
chinery. Walter B. Brooks heads the com- 
pany. 

EASTON—At a special election, approval 
was given to a plan to purchase the local 
artificial gas plant, to be operated in the 
future as municipal property. Extensions 
and improvements are contemplated. The 
locey| Board of Public Works is in charge 

BALTIMORE — The American Oil Co., 
American Bldg., has filed plans for the con- 
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struction of a new storage works at Haw- 
kins Point, to include the installation of 
a number of steel tanks and auxiliary 
operating equipment. 

HAGERSTOWN—The Hagerstown Lime & 
Chemical Co., recently organized, is plan- 
ning for the installation of a new grinding 
and pulverizing plant on a tract of abour 
40 acres of lime marl property. Bids for 
equipment will be asked at once. The com- 
pany will operate with a capital of $30,- 
000. J. S. Myers is president. 


Massachusetts 


WALTHAM—The Lockwood-Bracket Co., 
Boston, manufacturer of soap products, is 
arranging for the location of its entire 
plant in the building at Clematis Brook, 
Waltham, heretofore occupied by the Motor 
Specialties Co., which will soon remove 
its works to another location. The struc- 
ture will be improved and equipment in- 
stalled for soap manufacture. 


Michigan 

IRON MOUNTAIN—The West Chapin Min- 
ing Co., recently reorganized, has work in 
progress on a new blast furnace at its 
local properties, to have an initial capacity 
of 100 tons per day. Other pliant exten- 
sions are contemplated. J. S. Edmundson 
is Manager. 

CALUMET—In connection with a proposed 
merger of the Calumet & Hecla Mining Co., 
with a number of its subsidiaries, including 
the Osceola, Centennial, Ahmeek and Al- 
louez Mining companies, plans are being 
considered for extensions in the different 
copper properties and plants, to provide 
for greater output. 


New Jersey 


CAMDEN—Fire, Dec. 13, destroyed a por- 
tion of the plant of the John R. Bvans 
Leather Co., with loss estimated at about 
$25,000, including equipment. It is planned 
to rebuild. 

BAYONNE — The Vacuum Oil Co., 61 
Broadway, New York, has awarded a con- 
tract to the Turner Construction Co., 242 
Madison Ave., New York, for the erection 
of a 2-story storage and distributing plant 
at its local refinery, 75x190 ft.; work will 
be placed under way at once. 

_ TRENTON — The Electric Poreclain Co., 
New York Ave., has filed plans for the 
erection of a 1-story addition to its plant. 

JERSEY CITy—Graham & Zenger, 104 5th 
Ave., New York, manufacturers and im- 
porters of crockery and chinaware, have 
purchased the 2-story factory at Golden 
and Fremont Sts., Jersey City, totaling 
about 10,500 sq.ft. of floor space, for a 


new plant. It is planned to occupy at an 
early date, 


New Mexico 


ELIZABETHTOWN — The Ideal Mining & 
Milling Co. has commenced the erection of 
a new reduction plant at its properties, to 
be equipped for an output of about 50 tons 
per day. Considerable additional equip- 
ment will be installed at the present works. 
including air compressor, 200-ft. sieam- 
operated hoist and auxiliary machinery. 


New York 


BuFFALO—Fire, Dec. 11, destroyed a por- 
tion of the local storage and distributing 
plant of the Sinclair Oil Refining Co., foot 
of Alabama St., with loss estimated at 
about $25,000. Early rebuilding is under 
consideration. 

NEW YorK—The Pan-American Petro- 
leum & Transport Co., 120 Broadway, has 
plans maturing for the development otf 
Government oil properties in California, in 
accordance with agreement recently mad 
with the Naval Department, Washington, 
D. C., covering Naval Reserve District No. 
1. The work will include plants and equip- 
ment estimated to cost in excess of $10,000,- 
000 for the initial operations, and more 
than $50,000,000 for ultimate development. 


Ohio 
AKRON—The Crouse Clay Products Co., 
manufacturer of brick, has commenced the 
construction of an addition to its plant, 
designed to increase the present capacity 
about 25 per cent. The machinery installa- 
tion will be arranged at an early date. 
_ CLEVELAND—The city council is consider - 
ing an ordinance for a bond issue of $3,- 
380,000, the proceeds to be used for the 
installation of a new filtration plant at 
the Baldwin reservoir. A. B. Roberts, 
municipal utilities director, is in charge. 
CAMBRIDGE—The Universal Sanitary Mfg. 
Co., New Castle, Pa., manufacturer of 


Cuicaco—Following the recent rcquisi- 
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sanitary earthenware products, has ac- 
quired the local plant of the Florentine Pot- 
tery Co., at a bankruptcy sale, for a con- 
sideration said to be $100,000. The new 
owner is organizing a subsidiary company 
to be known as the Cambridge Pottery Co., 
to operate the local plant for a line of 
sanitary products. Improvements will be 
made and operations resumed shortly after 
the first of the year. The Universal com- 
pany also has plans under consideration 
for extensions in its New Castle works, to 
double, approximately, the present capacity. 
Cc. J. Kirk is president. 

ZANESVILLE — The Kerns-Korsuch Glass 
Co., a subsidiary of the Hazel-Atlas Glass 
Co., Wheeling, W. Va., has commenced the 
construction of a new plant of tract of 137 
acres of land, lately acquired for this pur- 
pose. A large portion of the new works 
will be given over to the development of 
other hollowware products than those here- 
tofore made. Extensions and improvements 
will also be carried out at the present plant. 
To provide funds for the expansion, the 
company his disposed of a bond issue of 
$800,000, and practically the entire amount 
will be so utilized. 


' Oklahoma 


OKMULGEE—The Products Gasoline Co. 
has plans under way for the construction 
of a new gasoline extraction plant on local 
site. W. E. Pine is president. 


CusHINnc—The Home Gas Co. is plan- 
ning for the erection of a new 2-unit plant 
for the production of gasoline from casing- 
head gas. It will cost about $35,000. 

Ponca Ciry—The Marland Refining Co. 
has tentative plans under consideration for 
enlargements Im its local oil refinery. 


Oregon 


HUNTINGTON—The Sun Portland Cement 
Co., recently organized with a capital of 
$1,000,000, will break ground at once for 
a new cement-manufacturing plant, to be 
equipped for an initial daily output of 
about 1,000 bbl. of material. A wer 
house, machine shop and other buildings 
will also be erected. H. A. Ross is president. 


Pennsylvania 


Easton—Fire, Dec. 13, destroyed a_ por- 
tion of the local plant of the General Chem- 
ical Co., known as the West Easton Works, 
with loss approximating $22,000. It is 
planned to rebuild. 

PHILADELPHIA— The Royal Veterinary 
Products Co. has leased property at 3041 
Salmon St., for the establishment of a local 
works for the manufacture of chemical 
specialties. Immediate occupancy is being 
urranged. 

PirrspurRGH—The Night Hawk Peninsular 
Mines, Ltd., James R. Dodworth, 323 4th 
Ave. (Pittsburgh-Hanover Coal Co.), chair- 
man of the board, has plans under way 
for extensions and improvements in_ its 
plant and properties in the Porcupine dis- 
trict. A new mill will be constructed for 
metal reduction, with electric power plant 
and other mechanical buildings. To pro- 
vide funds for the expansion, the company 
is disposing of a stock issue of $300,000. 

Suscon—Fire, Dec. 9, caused by an explo- 
sion, destroyed a number of buildings at the 
local plant of the Black Diamond Powder 
Co It is said that the loss included one 
of the main mills. An official estimate of 
loss has not been made. 


Tennessee 


CHATTANOOGA—Gregg & Co., 165 Broad- 
way, New York, engineers, have plans in 
progress for the construction of a new 
reduction plant on local site, for a company 
now being organized. The plant will be 
used for the grinding and ey | of 
non-metallic ores, including kaolin, feld- 
spar, mica, limestone and affiliated special- 
ties. It will have an initial production of 
about 50 tons per day and is estimated to 
cost approximately $100,000. Arrangements 
for equipment will be perfected soon. 


Texas 

PALESTINE — The Ligol Chemical Co., 
Houston, has acquired the lignite properties 
of the Anderson County Coal Co., near 
Palestine, and plans for the erection of a 
new plant for dehydrating work, including 
byproducts coal production. A feature will 
be made of the production of carbon. It 
is planned to commence operations at an 
early date 

Oranoce—The Port Vernon Oil Co. is said 
to be planning for the rebuilding of the 
portion of its local oil-refining plant, re- 
cently destroyed by fire. New equipment 
will be installed 


CHEMICAL AND 


Industrial Developments 


Om—tThe Standard Oil Co. is increasing 
production at its Bayway refining plant, 
Elizabeth, N. J., and adding to the pe | 
force. Employment is being given to 3,00 
men, or approximately the normal quota. 
More than 100 men have been added to the 
force since the first of the month. 


The Haskell Oil Co. has completed a new 
refinery at Sigler, near Vernon, Tex., and 
will soon place the unit in service on a 
capacity basis, or about 100 bbl. of crude oil 
per day. This is the first oil-refining plant 
to locate in this district, and will be devoted 
to straight-run gasoline, as well as fuel oil 
and kerosene. 


The Simms Petroleum Co. is increasi 
operations in the Smackover, Ark., field, 
and adding to its storage plant. It is pro- 
posed to develop the tankage to a maximum 
of 4,100,000 bbl. 


The Mexico Oil Co. is planning for an 
early resumption of operations at its prop- 
erties in the San Miguel, Mexico, district. 


The National Products Co. is advancing 
operations at Terlton, Okla., and will soon 
commence the installation of a new 3-unit 
casinghead gasoline plant. 

CEMENT—The Coplay Cement Mfg. Co., 
Coplay, Pa., has closed its local mill for 
the holidays for necessary repairs to equip- 
ment. It is proposed to resume production 
on Jan. 2 on a full-capacity basis. 

Cement mills in the Lehigh Valley section 
of Pennsylvania are continuing operations 
at a maximum schedule. The annual shut- 
down periods at this time for machinery 
repairs will be deferred at 90 per cent of 
the mills, and it is not expect to curtail 
until plant conditions absolutely necessitate. 

The Alpha Portland Cement Co. is main- 
taining full production at its La Salle, IIL, 
mill and will continue on this basis for an 
indefinite period. A full working force is 
employed. Work is in progress on addi- 
tional storage at the plant, comprising a 
reinforced-concrete structure, 70x125 ft. 


Cement mills at Birmingham, Ala., and 
vicinity are holding to a capacity schedule, 
with normal working forces. The plants 
are closing the best and biggest year in their 
history. Alabama mills have produced and 
sold close to 50 r cent of the 5,500.000 
bbl. manufactur in the South in 1922. 
The largest mill in the state has shipped 
1,500,000 bbl. during the last 12 months, 
this being the Atlas Portland Cement Co., 
at Leeds. 

CeRAMIC—About 170 ur have returned 
to the plant of the H. P. Wyllie China Co., 
Huntington, W. Va., as a result of the ter- 
mination of the strike, and production at 
the pottery has been resumed. 

The Summit China Co., Akron, O., has 
reopened its pottery on a _ full-production 
basis, following the return of 250 men who 
have been out on strike. 

Lenox, Inc., Trenton, N. J., manufacturer 
of high-grade chinaware, has announced 
that the plant will be conducted as an open 
shop in the future. Only a portion of the 
men recently out on strike will be re- 
employed by the company. 

The 10 weeks’ strike in the general ware 
branch of the pottery industry, just closed, 
is estimated to have lost from 600 to 700 
kilns of glost and bisque ware valued at 
$2,000 to $2,500 a kiln, and from 2,800 to 
3,000 decorating kilns of varying valuation. 
The loss in wages is officially stated at 
$1,500,000, and with the estimated produc- 
tion loss, the total is $5,000,000. 


IRON AND StTEEt-—The Alliance Steel Co. 
is planning for immediate operations at its 
new mill at Ottawa, IIL, comprising the 
former plant of the Central Steel Co.; it 
has been inactive for more than 8 years 
past. Production will be on a basis of 
1,200 tons per month. The working force 
is being recruited. 


The Tennessee Coal, Iron & Railroad Co., 
Birmingham, Ala., a subsidiary of the 
United States Steel Corp., is running full 
at its Ensley furnaces, giving 100 per cent 
production of pig iron. 


The Witherbee, Sherman Co., New York, 
is making improvements at its blast fur- 
nace at Port Henry, N. Y., including the 
installation of a new skip hoist. Se is 
expected to have the unit ready for blowing 
in late in February. Shortly thereafter, in 
April, the new 400-ton furnace now being 
built at the plant will be ready, giving a 
total production of 750 tons per day for 
the two stacks. 


The Thomas Steel Co. has 6 of its 17 mills 
in service at the Mahoning Valley works, 
near Niles, O. 

The Gulf States Steel Co., Birmingham, 
Ala., is running full at its mills, and will 
maintain this schedule for an indefinite 
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period. Employment is being given to a 
normal working force. 

The American Steel & Wire Co. has 
resumed operations at its mill at Anderson. 
Ind., following a shut-down of about 4 
months. Employment will be given to 
approximately 400 men in the different 
departments. 

MeTaLs—The Butte Copper & Zinc Co., 
Butte, Mont., is operating on a basis of 
250 tons per day, and plans to bring this 
output up to an average of 300 to 400 tons 
daily at an early date. 

The Wolverine Copper Co., Calumet, 
Mich., is developing a production of about 
900 tons per day, and purposes to increase 
this in the near future. 


The Ray-Hercules Mines Co., Ray, Ariz., 
is making ready to place its new mill in 
service at an early date. The plant has 
been constructed in three units, with rated 
daily output of 600 tons per unit. Only one 
unit will be run at the present time, the 
others to be held ready for operation when 
required. 


The American Zine Co. is planning to 
place the new mill in service at its Silver 
Dike, Mont., property late in January. The 
plant is nearing completion, and has a 
rated output of 450 tons per day. The 
company will extend its zinc-oxide produc- 
tion, and has commenced improvements at 
its plant for this purpose. 

MISCELLANEOUS—The United States Indus- 
trial Alcohol Co. will reopen its Peoria, 
IH., plant at once. A full working force 
will employed to develop 100 per cent 
capacity. 

The Dunlop Tire & Rubber Corp. of 
America, Buffalo, N. is arranging for 
the early reopening of its large plant on the 
River Road, which has been inactive for a 
number of months past. About 5,000 work- 
ers will be employed for initial production, 
and this force will be increased to 10,000 
men and women at an early date. 


Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCS- 
MENT OF SCIENCE is holding a meeting Dec. 
26 to 30 in Boston, Mass. 

AMERICAN CERAMIC Soctetry will hold its 
annual meeting in Pittsburgh, Pa., Feb. 12 


to 17, 1923. 
will hold its 


AMERICAN CHBPMICAL SOCIETY 
spring meeting April 3 to 7, 1923, at New 

aven, Conn. 

AMERICAN ELECTROCHEMICAL SocIETY will 
hold its spring meeting May 3, 4 and 5, 
tee’ at the Commodore Hotel, New York 

AMERICAN ENGINEERING COUNCIL, execu- 
tive organ of the Federated American Engi- 
neering Societies, will meet in Washington. 
D. C., Jan. 11 and 12, 1923. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its an- 
nual meeting in New York City during the 
week of Feb. 19, 1923. 

AMERICAN SOCIETY FoR STEEL TREATING 
will hold its winter sectional meeting in 
Se. City Club, Chicago, Feb. 15 and 16, 


INTERNATIONAL CHAMBER OF COMMERCE 
will hold its second Pgepe meeting in 
Rome, Italy, March 19-26, 1923. 

NATIONAL FOREIGN TRADE COUNCIL will 
hold its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 

New JERSEY CHEMICAL Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

SociETY OF INDUSTRIAL ENGINEERS, with 
headquarters in Chicago, will hold its sprin 
convention in Cincinnati, April 18, 19 an 
20, 1923. The major subject will be “Man- 
agement Problems of the Smaller Plants.’ 


The following meetin are scheduled 
to be held in Rumford Hall, Chemists 
Club, East 41st St., New York City: 
Jan. 5 — American Chemical Society, reg- 
ular meeting. Jan. 12—Society of Chem- 
ical Industry, Perkin Medal. Feb. 9—Amer- 
ican Electrochemical Society (in charge). 
Society of Chemical Industry, Société de 
Chimie Industrielle, American Chemical So- 
ciety, joint meeting. March 9—American 
Chemical Society, Nichols Medal. March 23 
—Society of hemical Industry, regular 
meeting. April 20—Society of Chemical In- 
dustry (in charge), American Electrochemi- 
cal Society, Société de Chimie Industrielle. 
American Chemical Society, joint meeting. 
May 4—American Chemical iety, regu- 
lar meeting. May 11—Société de Chimie 
Industrielle (in charge), American Chemi- 
cal Society, American Electrochemical So- 
ciety, Society of Chemical Industry, joint 
meeting. May 18—Society of Chemi In- 
dustry, meeting. June 8—American 
Chemical jety, regular meeting. 
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Vacuum Drying 


As an Aid to Greater Industrial Efficiency 


Tue art of drying has engaged the attention of man- 
kind from time immemorial. Primitive man prob- 
ably learned at a very early age to preserve his food 
by drying it and thus tide him over from one period 
of plenty to another. In later periods came the dry- 
ing of many other materials; and today drying is a 
well defined step in many manufacturing processes. 
Considering early advancement in other lines of en- 
deavor, it is a remarkable fact that only within re- 
cent years has drying been placed on the scientific 
and practical basis that enables it today to keep pace 
with and anticipate the growing needs of industrial 
efficiency. 


Vacuum Drying 


Early methods of drying 
were crude in the extreme. 
Exposing materials to be 
dried to air under ordinary 
temperatures, ever subject 
to contamination and un- 
known variations, proved 
slow, incomplete, costly and 
unsafe. As the science of 
drying has developed, such 
practices have become ob- 
solete. Today VACUUM 
DRYING enables manufacturers to dry their mate- 
rials with a degree of safety, certainty and econ- 
omy of time and labor hitherto little hoped for. 


Safety 


The SAFETY of vacuum drying lies in the fact 
that materials can be dried under vacuum at much 
lower temperatures than is possible under atmos- 
pheric conditions. When drying under atmospheric 
conditions it is necessary to raise the temperature 
of the material to 212° Fahr. (the boiling point of 
water) in order to vaporize the moisture contained 
in the material. With vacuum drying, the boiling 
or vaporizing point can be kept down to any re- 
quired temperature, some delicate materials being 
dried where necessary at temperatures around 75° 
Fahr., the vaporizing point of the moisture depend- 
ing on the height of the vacuum maintained in the 
dryer. This then removes all danger of overheat- 
ing. Vacuum drying is also safe because there is 
no danger of contamination, such as is possible 
where currents of heated air pass over the mate- 
rial. Another difficulty encountered in atmospheric 
drying is oxidation. For the same reason men- 
tioned above,—namely, the ebsence of air in the 


dryer, oxidation does not take place in the vacuum 
dryer. 


Certainty 


The CERTAINTY of vacuum drying lies in its 
positive character. Drying is accomplished at a 
pre-determined temperature, which is practically 
under absolute control at all times. 


With the absence of air, the drying is independent 
of atmospheric or climatic conditions. Conse- 
quently changes in humidity and other atmospheric 

variations do not effect 
= the uniformity of the dry 
material as it leaves the 
dryer. 


Economy 


Vacuum drying is ECO. 
NOMICAL because of its 
quick drying time. Mate- 
rials give us their moisture 
much more rapidly under 
vacuum, and are now being 
dried in a fraction of the 
time formerly required. In 
some cases, a few hours 
now accomplishes what formerly required days, and 
even weeks. Stocks of materials formerly carried 
on hand or in process of drying are thus materially 
reduced. Other economies effected are less floor 
space required, and lower labor, fuel and power 
costs per unit of dried product. 


Extensively Used 


Vacuum dryers have been used so extensively in dry- 
ing a great variety of products, that to give a com- 
plete list would require more space than is here 
available. However, a few of the general lines may 
be named as follows: 


Food Products Cottonseed and other Vegetable 

rugs ather Goods 
Pharmaceuticals Paper and Pulp 
Fruits and Vegetables Tobacco 
Cereal Products Fertilizers 
Grain Sugar 
Crude Rubber Beverage Extracts 
Reclaimed Rubber Canned and Dried Fruits 
Various products used in Electrical Goods — 

rubber industry — Tea and Spices 
Rare Earths 
Bakers’ Supplies ay Dyes, Varnishes 
Mfg. Confectioner's Supplies Brewers’ Materials 
Milk and other Dairy Products Various other edible products 
Packing Houvre Products and not listed above 

various By-Products 


Tanning and Dyewood 
Photographic Materials Extracts 
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Vacuum Drying—Continued 


Three Types of Dryers 


Materials that usually require drying may be sep- 
arated into three groups, each group having its own 
type of dryer. In the first group are included 
liquids of all sorts. The second group contains 
those materials that must be spread out in flat pans 
or trays while being dried. The third group in- 
cludes those materials that require or are assisted 
by agitation during the drying process. ‘The three 
types of “Buflovak” dryers corresponding to these 
three groups of materials 
are as follows :— 


“Buflovak” Vacuum 
Drum Dryer—for dry- 
ing liquid solutions con- 
taining solids. 
“Buflovak” Vacuum 
Shelf Dryer — for ma- 
terials that must be han- 
dled in pans or trays. 
“Buflovak” Vacuum 
Rotary Dryer—for ma- 
terials that permit agita- 
tion or mixing. 


“Buflovak” 
Vacuum Drum 
Dryer 
For Drying Liquids 


“Buflovak” Vacuum Drum Dryer, arranged 
for continuous operation 


This dryer consists of a 
vacuum chamber with a 
hollow heated revolving drum, and is equ'pped with 
devices for applying the liquid to the drum and re- 
moving the dry material. The line drawing on the 
next page shows the method of operation. The 
liquid to be dried is pumped from the bottom of the 
casing to the pan under the drum. The drum, as 
it revolves, receives a coating or thin film of liquid, 
the thickness being regulated by a device called a 
spreader, which also breaks up any bubbles, and 
leaves only a uniform coating of any desired thick- 
ness. By the time the material reaches the knife or 
scraper, which removes it, the moisture has evap- 
orated and the material is removed from the drum 
in a dry state. 


Outstanding Features 


AMONG the outstanding features of this apparatus 
for converting liquids into dry form are (1) Solu- 
bility of dry product. (2) Uniformity of dry prod- 
uct. (3) High yield. (4) Cleanliness. (5) Quick 


drying time. (6) Low cost of operation. 


Solubility. Overheating destroys or decreases the 
solubility of many dry products when converted 
from a liquid state. This is absolutely avoided with 
this dryer because the apparatus operates under a 
high vacuum and consequently the material is al- 
ways kept at a low tem- 
perature. 


Uniformity. By our 
patented system of con- 
trolling the liquid sup- 
ply a uniform coating is 
assured, thereby result- 
ing in a uniform dry 
product. As the drying 
is done under vacuum, 
the uniformity of the 
dry product is not affect- 
ed by changes in humid- 
ity or other atmospheric 
variations. 


High Yield. The 
“Buflovak” dryer gives 
the highest possible yield 
in dry product from 
each gallon of liquid. No 
solids can escape with 
the vapor. Consequently 
there is no loss of solids 
from the original liquid 
to the dry product. 


Cleanliness. The dryer 
is so constructed that all parts of the interior are 
easily reached and can be thoroughly cleaned. 


Quick Drying Time. The material is converted 
continuously from a liquid state to a dry state in less 
than one revolution of the drum, requiring only a 
few seconds of time on most materials. 


Low Cost of Operation. Owing to the high ca- 
pacity of the dryer, the small amount of labor, fuel 
and power required, the cost of producing dry ma- 
terial is surprisingly low, some liquids having been 
dried at a cost under one-tenth of a cent per pound, 
this cost including depreciation, interest on invest- 
ment, steam, power, labor and other incidentals. 
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Vacuum Drum Dryer—Continued 


applying the liquid to the drum that overcame these 
difficulties, and made possible the attainment of satis- 
factory commercial results with this type of dryer. 
These patented features are obtainable only in 
“Buflovak” equipment. Foaming, viscosity or other 
characteristics of the liquid do not affect the drying 
or the quality of the dry product, because the drum 
is entirely clear of the body of liquid, as shown by 
the drawing. 


“Buflovak” Vacuum Drum Dryers are today used 
for‘drying solutions, emulsions, pulps, and all liquids 
containing solids. They are saving time and money 
in efficiently drying many materials without danger 
of overheating or other injury. Your high drying 
costs may be due to the lack of just this type of 
equipment. 


Cross-Section of “Buflovak” Vacuum Drum Dryer 
showing interior arrangement 


“Buflovak” Patented Devices 


The Vital Elements of 
Successfull Operation 


While the vacuum drum dryer process was 
long recognized, in theory, as the ideal 
method of drying liquids, it failed to give 
satisfactory results on account of the diffi- 
culties encountered by foaming of the liquid 
under vacuum, which prevented a uniform 
coating on the drum. Where the drum 
dips or is partly submerged in the main 
body of the liquid it is impossible to main- 
tain a constant level due to the oscillation 
and ebullition that takes place. This 
change in level makes a_ corresponding 


change in the amount of drum surface dip- 
ping in the liquid and results in an uneven 


coating on the drum and a lack of uniform- 


ity in the dry product. “Buflovak” Vacuum Drum Dryer with single receiver, for materials 


els that cannot be mechanically conveyed 
It was the application of our patented de- 


vices for controlling the liquid supply and 
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“Buflovak” Vacuum Drum Dryer 
No. 1 Size 


ESIGNED for drying smaller 

quantities of liquids than can be 
handled economically in the larger sizes. 
Also makes an efficient laboratory dryer. 
The casing is moved away from the 
drum to give access for cleaning. Other- 
wise it operates the same as the larger 


sizes. 
No. 1 Vacuum Drum Dryer 
STANDARD SIZES OF VACUUM DRUM DRYERS 
Diameter of Length of Approximate Outside Dimensions 
No. Drum Drum Weight 
| Length Width | Height 

24° 20” 16,000 pounds 10 
2 48” 20” | 32,000 vi 18’ 10 12 
3 48” 40” 44,000 18’ 12’ 12’ 
4 60” 70,000 20’ 24’ 18’ 
5 60” 144” | 100,000 20’ 30’ 18’ 


Weights include complete apparatus and are approximate. Vacuum Pump and Condenser not included in above space. Apparatus 
is usually equipped with barometric condenser. Will furnish surface condenser if desired. 


SPECIAL SIZES BUILT FOR SPECIAL CONDITIONS 


Atmospheric Drum Dryers 


Used for drying liquids that do not require a vac- 
uum. Embodies the patented principles and devices 
of the vacuum type. The storage or reserve tank 
is made in one piece, thus removing all danger of 
leakage through part becoming loose or discon- 
nected. 


Vacuum Shelf Dryers 
For Materials that Must be 
Dried in Pans or Trays 


The second group of materials includes those which 
must be spread out in flat pans or trays while being 
dried. For such materials the most suitable type 
is the vacuum shelf dryer. This dryer consists of 
a vacuum chamber containing a series of shelves 
on which the loaded pans or trays of material are 
placed. The shelves are hollow and may be heated 
by steam or hot water depending on the maximum 
temperature permitted in handling the particular 
material being dried. 


Substantially Built 


The construction of the “Buflovak” Shelf Dryer 
provides a heavy substantial and durable equipment. 
The cast iron used is that quality known as “gun- 
iron” which is far more dense and has a higher 
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Vacuum Shelf Dryer-——-Continued 


“Buflovak” Vacuum Sheif Dryer 


tensile strength than ordinary cast iron. The 
chamber body casting is made in one piece, render- 
ing unnecessary many joints which would otherwise 
be required, and avoiding the troublesome air leak- 
ages which such joints cause. 


Shelf Construction 


The heating shelves are made of steel plates joined 
together by seamless weld. Great care is taken in 
making the shelves, so that they will be perfectly 
level, and have a flat even surface when placed in 
the chamber. Otherwise the bottom of the pan 
containing the 
material will not 
come in actual 
contact in some 
places with the 
heating surface 
of the shelf and, 
due to the vacu- 
um, practically 
no heat can be 
transmitted to 
the material at 
such points of 
non-contact. As 
Size C-4—Note large observation further assistance 


glasses for observing interior dur- in keeping the 
ing operation shelf in proper 


condition, note the large number of 
rivets shown in the illustration. 


The various features of our shelf con- 
struction are considered so important 
that some years ago we established a 
special department in our plant for the 
sole purpose of manufacturing shelves. 


Manifolds 


A serious difficulty with 
shelf dryers improperly con- 
structed is the trouble caused 
by the strain on the maniiold 
due to the expansion and 
contraction of the shelves, 
which frequently breaks the 
connecting joimt and even 
the manifold itself. To over- 
come this difficulty our mani- 
folds are made of XX steel 
pipe, which prevents break- 
age, and each manifold is 
held at only one end instead 
of being fixed at both ends. This leaves the other 
end of the manifold free to swing and permits the 
free expansion and contraction of of the shelves 
without throwing a strain on the pipe connections 
between the shelves and manifold. Our manifold 
construction does away with all gaskets and flanged 
connections. This is accomplished by the use of 
ground joints in the union connection between the 
manifold and shelves. The manifold faces out- 
ward, so that a shelf can be readily disconnected at 
any time. 


Plates for Dryer Shelves, showing spacing blocks 
and rivets. Note large number used. 
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Vacuum Shelf Dryer—Continued 


Some Uses of 
Vacuum Shelf Dryers 


“Buflovak” Vacuum Shelf 
Dryers are adapted to the 
drying of a great variety 
of products including sheet 
and reclaimed rubber of all 
kinds, rubber compounds, 
paints, dyes, extracts, pastes, 
glues, soap, salts, albumens 
of all descriptions, starch, 
glutrin, rosin, vegetables, 
fruits, sugars, small electri- 
cal apparatus, plates, chemi- 
cals, various by-products and 
a great number of food 
products of various descrip- 


“Buflovak” Vacuum Shelf Dryers—Standard Sizes 


. “Buflovak” Vacuum Shelf Dryer loaded for shipment. Weight about 47,000 
_— lb. Note the one-piece construction of the chamber casting 
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Drying with Agitation 
in the 


“Buflovak” Vacuum Rotary Dryer 


The third group of materials, those that require or 
are assisted by agitation during the drying process, 
are most efficiently dried in the “Buflovak” Vacuum 
Rotary Dryer. ‘This dryer consists of a steam 
jacketed cylindrical shell, in the center of which 
revolves a hollow heating tube, carrying 

arms and stirring paddles. The center tube 

and outer jacket are supplied 
with steam. The space between 
the center tube and 
steam jacket is the 
vacuum chamber 

and contains the 
material to be dried. 

The revolving pad- 
dles keep the ma- 
terial being dried in 
constant motion so 
that it comes in fre- 
quent contact with §& 
the heating surfaces 
until sufficientl? dry. 


Improved Construction 


The “Buflovak” construction is designed to give a 
high degree of efficiency. Instead of the ordinary 
welded or riveted steel plate construction, we use 
lap-welded steel tubing for both the outer jacketed 
shell and inner revolving tube. This construction 
being “truer to a circle” and free from joints and 
rivets permits the paddles to be placed closer to the 
wall of the dryer and greatly increases its efh- 
ciency. 


Products Handled 


The materials handled in this dryer include many 


liquids, and semi-liquids, solids in granular form, 
starch and other cereals, various by-products, fertil- 
izers, dextrine, reclaimed rubber, rubber com- 


pounds, etc. Cooking or digesting operations, 
where required, can be performed in the same ap- 
paratus before creating the vacuum, thus saving 
handling. 

An important advantage when drying fertilizers, 
packing house by-products and similar materials, is 
that the surrounding atmosphere does not become 
contaminated with obnoxious odors. The dryer 
can be so arranged that little labor or operating 
expense is required. 


Longitudinal section showing interior arrangement 
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“Buflovak” Vacuum Rotary Dryer 


TABLE OF STANDARD SIZES 


| Approximate Outside 
a Inside Inside Dimensions | Approximate 
ase Diameter | Length |— -———| Weight 
Leneth Width Heigit 

R-1 4’ 7’ 4’ 5’ | 1,800 Ibs. 
R-2 3’ 6’ 10’ 7’ 8’ | 10,500 “ 
R-3 3’ 10’ 14’ tg 8’ | 14,500 “ 
R-4 3’ 15’ 19’ 7 Ss’ 19,000 
R-5 3’ 20’ 25’ 7 8’ | 24,000 * 
R-6 5’ 10’ 17’ 10° | 11’ | 23,000 
R-7 5° 15’ 22’ 10 11’ | 39,000 * 
R-8 5’ 20’ 28' 10 38000 © 
R-9 §’ 25 33’ 10 45,000 
R-10 5’ 30 39° io 55,000 * 


Special sizes built to order. 


Weights given are for steel plate construction. Also built with cast iron shell. 
Above outside dimensions allow for a foundation of sufficient height to open 
tne unloading doors between the floor and the bottom of he dryer except the 
2’ x 4’ size, which is placed on cast-iron stands of the proper height to open the 
unloading doors. 


Arrangement of arms and paddles on center heating tube 


of “Bufllovak” Vacuum Rotary Dryer 


Vacuum Drying and Impregnating 


Besides the three types of dryers described above 
there is another type of apparatus which is a com- 
bination of dryer and impregnator. This is used 
for impregnating under pressure various articles and 
materials with a liquid solution. Some of the ma- 
terials so treated consist of electric coils, cables, 
transformers, armatures, and other electrical appa- 
ratus which are impregnated with insulating com- 
pounds; a great variety of materials are impregnated 
with parafhne, creosote, vils, colors, waterproofing 
compounds, etc.; wood and similar articles are 
treated with stains or colors in order to make imi- 
tations of other woods such as mahogany, cedar, etc. 
The process consists of placing the materials to be 
treated in one tank and 
the liquid in another, both 
tanks being connected at 


the botiom with a valve 
between. ‘The articles or 


materials to be treated 


“Buflovak” Vacuum Drying and Impregnating Apparatus 


are first dried under vacuum. After the air and 
moisture are removed from the pores of the material, 
the liquid is admitted into the tank and forced into 
the evacuated pores under pressure until they are 
thoroughly filled. The liquid is then forced back 
into the other tank and the valve closed between the 
tanks. The impregnated articles can then be taken 
out or if necessary redried under vacuum. Any sol- 
vent used in this work may be recovered if desired. 
This apparatus is built in many sizes. 


“Buflovak” Vacuum Accessories 


A factor of considerable importance that has con- 
tributed much to the success of “Buflovak” vacuum 
drying apparatus, is the efficiency of the accessories 
furnished with our dryers, particularly the vacuum 
pump and condenser. 


“Buflovak” Dry Vacuum Pumps 


An important difference between our pump and 
some other tvpes is in the valve construction. In- 
stead of the rotary valve so commonly used we use 
a plain slide valve. This valve operates or slides 
on a seat which tapers inward toward the cylinder 
ports. ‘The tapered seat acts as a guide and keeps 
the valve against the ports. The valve is therefore 
self-seating and automatically compensates for the 
wear that takes place. 


With the rotary valve it is practically impossible 
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“Buflovak” Dry Vacuum Pumps—Continued 


Single Stage—Steam Driven 


to make the same provision for compensation as in 
the slide valve, and consequently, a pump so equipped 
decreases in efficiency in proportion to the wear of 
the valve. 

In place of the old style troublesome poppet ex- 
haust, we provide an exhaust valve of distinctive 
design consisting of a metal breathing plate, so 
attached to the air valve that the ends of the plate 
covering the exhaust ports are free and have suffi- 
cient flexibility to permit the air from the cylinder 
to escape with each stroke of the piston. 

The air valve may be removed from the air chest 


denser. 


Barometric Condenser 


Single Stage—Belt Driven 


“Buflovak” Condensers 


An essential part of every vacuum drying installation is the con- 
The type depends on the quantity and value of the vapors 
to be handled. The surface condenser is provided where the quantity 
is small, or where the condensed vapor is to be recovered. This 
condenser is so arranged that the receiver can be drained at any 
time without disturbing the operation. 


For handling large quantities of vapor which have no commercial 
value and which may be mixed with the cooling water, a barometric 
condenser is provided. This is provided with our patented adjustable 
spray opening which prevents clogging. 


Two Stage—Motor Driven 


in a few moments by simply taking off the air chest 
cover and lifting out the valve, there being no at- 
tachments to be released. This makes it a simple 
matter to scrape the ports when necessary, and they 
can be worked down to a close fit in a few moments. 
“Buflovak” Dry Vacuum Pumps are designed for 
high efficiency under all conditions, but especially 
for exacting service where the attainment of an 
extra quarter or half inch of vacuum may be of 
great importance. They are built in many sizes, 
single and two-stage, for operation with belt, steam 
or motor. 


Surface Condenser 
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Pointing the Way to Increased 
Evaporating Efficiency 


of solutions consists in removing excess water 

or other liquid from solutions. It is a very 
important process and the efficiency and economy 
with which it is carried out influences to a great 
extent the success of the industry in which it is 
used. Evaporation is frequently a preliminary stage 
in converting liquid solutions to a dry state. 


, NHE process of evaporation or concentration 


Evaporation may be accomplished in various ways, 
by direct or waste furnace heat, live or exhaust 
steam, and even by solar evaporation. Undoubtedly 
the most economical and effective method is evap- 
oration under vacuum with the use of steam in 
multiple effect. Wherever possible it is always de- 
sirable to utilize exhaust steam, which produces the 
greatest fuel economy. 


Owing to the differing properties and characteris- 
tics of liquids it is impracticable from the standpoint 
of efficiency and operating cost to build an evapo- 
rator of one type for handling all liquids. Conse- 
quently “Buflovak” Evaporators are built in several 
distinct types, each one designed to handle a definite 
class of liquids with the highest degree of efficiency 
and economy. The various standard types are as 


follows: 


Horizontal Tube Evaporator 


For handling common solutions which have no 
tendency to foam or produce scale, and are to be 
concentrated or distilled without the separation of 
salts. 


Rapid Circulation Evaporator 


Either vertical or inclined, for handling common 
solutions (without salt separation) but which have 
a tendency to foam and produce scale. This type 
is also necessary for delicate liquors and organic 
solutions which must not be exposed to heat except 
for the very shortest periods possible. 


Vertical Tube Evaporator 


Of the crystallizing type, equipped with salt 
filters, for evaporating and crystallizing solutions 


containing salts which become insoluble during 
concentration. 


High Concentrator 


For liquors which because of their high boiling 
point or increased viscosity require high steam pres- 
sures, combined with quick circulation. 


With some liquids it is advisable to use two or more 
types of evaporators for the different stages of evap- 
oration. For instance, in manufacturing caustic soda 
from soda ash, the Horizontal Tube or Rapid Cir- 
culation type is used for concentrating to 36° Bé., 
the Vertical Tube type to 48° Beée., and the High 
Concentrator to 67° Bé. Usually, however, one 
type is sufficient in each case. 


Five Essentials of Efficient and 
Economical Evaporation 


There are certain fundamental requirements in de- 
signing and constructing evaporating equipment and 
the degree of efficiency and economy will largely 
depend on how well these have been embodied in 
the evaporator. The most important of these re- 
quirements are as follows: 


Mechanical Strength — with ample thickness of 
metal for all important parts. 


Uniform Circulation of the Liquid — so as to 
prevent coating of the tubes. 


Proper Distribution of the Steam over the en- 
tire heating surface. 


Evaporator Properly Proportioned — so as to 
avoid losses by entrainment and foaming. 


Simple Construction — so that the equipment can 
be operated and easily repaired, when necessary, by 


unskilled labor. 


Evaporators which meet the above standard cannot 
be built as cheaply as ordinary equipment, but users 
of “Buflovak”” Evaporators have the satisfaction of 
knowing that every element required for efficiency 
and economy have been included in their equipment. 
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Making a Good Evaporator Better 


“Buflovak” Horizontal Tube 
Evaporator 


A glance at the illustration almost tells the whole 
story about the “Buflovak” Horizor al Tube Evap- 
orator. ‘This type was developed from an old 
evaporator designed nearly seventy years ago. In 
designing the “Buflovak” our engineers have re- 
tained all the good features of tne old evaporator 
and have added several improvements suggested by 
this long period of service, thus making this type a 
much more efficient piece of equipment for modern 


evaporating purposes. 


Notice how substantially the evaporator is built. 
The circular shell and spherical heads provide 
greater strength than is possible with the flat plates 


in the rectangular shape as tormerly constructed, 


and ample resistance to inside or outside pressure Beent View 
is secured without excessive wall thickness in the 


Another important advantage is the possibility of 


This change also provides larger downtakes with- enlarging the evaporator by simply adding another 


out unduly increasing the size of the evaporator, cylindrical shell when- 
thus insuring a rapid and uniform circulation ever it is desired to 
through all parts of the heating surfaces. It also secure greater capacity, 
increases the width or area above the liquor level, thus obviating the ne- 
resulting in reduced vapor speed and consequently cessity of discarding an 
the practical elimination of losses by entrainment. otherwise good evap- 


The shells are made in one piece up to 12 feet long, orator. 


thereby reducing to a minimum the number of joints 
and the chances of leakage. The H. T. Evaporator Sth 
is built in two stand- ae | 
i 
in. lameter, the = T 
Lo) 


length of the tubes be- 
ing trom 6 ft. to 16 ft. 
The range of heating 
surface is from 590 to 
2460 sq. ft; also special 
sizes down to 40 sq. ft. 
Apparatus can be built 
of cast iron, steel, cop- 
per, bronze, aluminum ; 
also of cast iron or 
steel and lined with 
Side and Rear View Showing both steam headers acid-proof material. Plan and Cross-Section 
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Handling Delicate 


in the 
“Buflovak” Rapid Circulation 
Evaporator 


The “Buflovak” Rapid Circulation Exaporator 


first, that of handling solutions that have a tendency to become joamy 
during evaporation, and which tend to produce scale on the tubes, and 
second, concentrating delicate liquids and organic solutions which must 
not be exposed to heat except for the very shortest periods possible. 


This evaporator is of the semi-film type and 
because of the rapid circulation and resultant 
quick evaporation the liquid is in contact with 
the heating surface for an cxtremely short period. 
This is especially advantageous when diying 
liquid food products like milk, malt extracis, and 
delicate organic substances that are unfavorebl: 
affected by heat. The flavor of the original 
product — even of the most delicate liquids — is 


preserved to a much greater extent than is po 


sible where the liquid is exposed to the heating 
surface for long periods, as in old type vacuum 


pans. 


clined and Vertical. 


Interior View showing course of liquid and vapor 


Solutions Safely 


has a two-fold purpose, 


The “Buflovak” Rapid 
Circulation Evaporator is 
built in two types, the In- 


Inclined Type 


This type consists of an inclined cylindrical steam chest bolted 
to a horizontal cylindrical vapor body. The steam is around 
the tubes, and the liquid inside the tubes. As evaporation takes 
place, the vapor and some liquid passes upward through the 
tubes at a high speed and is thrown with considerable force 
against the bafle plate extending across the vapor body, which 
causes the vapor and liquid to separate. The liquor returns 
through the downtake to the main body of liquid for further 
evaporation, while the vapor passes into the vapor space. 


A particular advantage of the inclined. type is the ease with 
which it may be cleaned. The tubes are reached through an 
easily opened door at the bottom, while the interior of the vapor 
body is reached through a door on the side. 
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Rapid Circulation Evaporator—Continued 


Vertical Type 


The vertical type has been developed 
from the standard vertical tube evap- 
orator, the tube length being increased 
and liquor space being reduced. As 
in the inclined type, the rapid circu- 
lation of the liquid prevents over- 
heating so that the most delicate 
liquids can be handled with the ut- 
most safety. The special baffle and 
tube arrangement eliminates losses 
caused by foaming and entrainment. 
This evaporator occupies very little 
floor space and the erection and opera- 
tion are quite simple. 


Vertical Cross-Section 


“Buflovak” Vertical Tube Evaporator 


~ rere 
“ew owe 


Interior Elevation 


Crystallizing Type 
with Salt Filters 


This evaporator has been developed from 
an old standard evaporator, designed many 
years ago. The most important change 
is in the steam chest which formerly was an 
integral part of the evaporator body, but 
is now a separate unit. This feature to- 
gether with the annular downtake affords 
a better circulation of the solution and 
assists materially in depositing the salt in 
the filters. The interior of the steam 
chest is fitted with suitable baffles and 
channels for the efficient distribution of the 
steam and separation of non-condensable 
gases. 


This type evaporator is used mainly for 
liquors with soluble salts which precipitate 
during concentration. 
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“Buflovak” High Concentrator 


SPECIALLY adapted to the high concentration of caustic soda, 

potash, ammonium nitrate and electrolytic caustic solutions above 

36° Bé. This evaporator produces a very rapid circulation of the 

liquor, and is designed for concentrating liquids to higher densities 
than are practicable in other types. 


The heating surface is formed by a number of upright special cast 
iron tubes which are screwed into the flueplate by means of special 
double extra strong nipples and the machined surfaces of flueplate 
and tube end are protected from corrosion by special gaskets. This 
construction makes an absolutely tight joint and permits the replacing 
of defective tubes by ordinary labor. 


The tubes are made of alkali-resisting or acid-resisting iron, copper 
or special bronze, depending on the nature of the liquor to be 
concentrated. 


Furnished in single or multiple effects, with or without salt separation. 


Caustic Pots and Other Caustic Apparatus 


The signal success of “Buflokast’’ Caustic Pots 
places them in a distinctive class for length of 
service. Time after time customers have written 
us and commented on the long periods of serv- 
ice obtained. ‘They are constructed of special 
metal noted for its success in withstanding the 
combined action of caustic and high temperatures, 
Furnished in sizes from 100 to 3200 gallons. 


Other caustic equipment includes complete caus- 
ticizing apparatus, for manufacturing caustic 
soda from waste carbonate or sulphite liquors by 
caustification. We furnish complete apparatus 
for handling waste liquors from soda pulp mills, 
mercerizing, rubber, explosives, chemical and 
other industries. 


Apparatus furnished for producing flaked caustic. 
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Eliminating Difficulties with Efficient 
Chemical Apparatus 


Wuite highly developed chemical processes work 
out to the mth degree in the laboratory, the lack of effi- 
cient, properly constructed apparatus brings about 
many of the difficulties encountered in their applica- 
tion to a commercial production scale. Regardless 
of the nature of the chemical process, the basic 
apparatus problem is always the same. Chemical 
apparatus must be designed and constructed with an 
intimate knowledge of the process reaction and in- 
dividual treatment involved, in order to develop a 
smooth-working efficient operation. 


“Buflokast’’ Chemical Apparatus is built with a thor- 
oughness made possible by the knowledge and direc- 
tion of practical chemical engineers who thoroughly 
understand the process difficulties to be overcome. 
It was our good fortune in designing our standard 
types of chemical and other apparatus to have on our 
staff engineers occupying the foremost position in 
their respective fields. 


Nitration 
“Buflokast” Nitrator—Hough Type 


The Hough Type Nitrator was designed to obtain a 
high yield and large output with a high degree of 
safety in operation. These features have been made 
possible by providing for control of the temperature 
at the point of reaction, and the rapid incorporation 
with the acids of the 
reacting chemical com- 
pounds. 

A notable feature is the 
rapid circulation of the 
acid which prevents any 
appreciable rise in tem- 
perature at the point of 
contact of the hydro- 
carbon and the acid. The 
safety devices employed 


make it possible to con- 
duct much 
faster and secure a far 
greater output than with 
any other type ever used. 
This apparatus can be 
used with equal efficiency 
and safety for nitrating, 


nitrations 


“Buflokast” Nitrator 
Hough Type 


reducing, sulphonating, chlorinating and _ other 
chemical operations. Also adaptable for mixing, 
blending and washing oils. Special type for nitrat- 
ing glycerine. 

Hough Nitrators are built in large and small sizes. 


The standard type “Buflokast” Nitrator is con- 
structed with a cooling jacket, and the larger sizes 
provided with special 
closed-end tubes. The 
jacket is furnished tight 
or loose as may be re- 
quired in each case. 
Single or double agi- 
tating shafts are also 
provided. 

The 
each cooling tube is in- 
dividually 


thereby regulating the 


temperature of 


controlled, 


temperature in all 
parts of the nitrator. 


“Buflokast” Nitrator 
Standard Type 


This nitrator is sub- 
stantially constructed throughout. ‘The sizes run 


from eight gallons to 1600 gallons. 


Sulphonation 


The “Buflokast”” Sulphonator has demonstrated its 
efficiency by extensive use throughout the chemical 
The sides and 
bottom of the apparatus 


industry. 


are steam-jacketed, and 
owing to the action of the 
acids commonly treated, a 
special quality of metal is 
used in its construction. 


By placing the propeller 
shaft at one side of the ap- 
paratus, the swirling mo- 
tion of the liquid is pre- 
vented and it produces a 
more effective agitation 
than is possible when lo- 


“Buflokast” 


cated centrally. Sul phonator. 
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Chemical Apparatus—Continued 


For Problems of Reduction 


The “Buflokast” Reducer is furnished with or 
without jacket, depending on the heating facilities 
desired. The bottom and lower portion of the 


sides are lined with 
liner plates made of 
special metal, which 


are removable and can 
be renewed as occasion 
requires. The shaft 
and agitator are hol- 
low, steam being intro- 
duced through the 
shaft at the top and 
distributed in the re- 
ducer through the out- 
lets in the agitator. 
Noted for its large 
output, and ease and 
cleanliness of operation. 


Standard Type 
“Buflokast” Reducer 


Autoclaves 


These have been designed 
to secure a high degree of 
safety in operation and 
should not be confused with 
ordinary autoclaves. They 
are built for high and low 
pressures, constructed of cast- 
steel, bronze or cast iron, de- 
pending on the pressure de- 
sired and the material to be 
treated. Furnished with or 
without jacket, stirring de- 
vice and _ interior lining. 
Commercial and laboratory 
sizes. 


“Buflokast” Fusion Kettles 


The important feature about “Buflo- 
kast” Fusion Kettles is the fact that 
they are made of the same qual- 
ity of metal used successfully 
for so many years 
in the manufacture of 
our caustic pots. This 
mixture of metal is 
designed to resist the 
combined action of 
the caustic and the 
temperature to which 
the kettles are usually 
subjected. 


“Buflokast” Phenol Stills 


The distinguishing feature of this special apparatus 
is its basic efficiency. It is equipped with a special 
arrangement for deodorizing the vapors that pass 
from the still 

to the  con- 
denser. 


The condenser 
is arranged for 
water supply 
at the bottom 
overflow 
at the top, and 
is fitted with 
a special coil to prevent dis- 
coloration of the acid. 


“Buflovak” Aniline 


and other 
Vacuum Stills 


These are constructed of heavy steel plate and pro- 
vided with heating coils in the bottom of the still. 
A gooseneck and vapor pipe extend from the top to 
a condenser of ample capacity. ‘The still is also 
provided with two receivers and a vacuum pump. 


“Buflokast” 
Phenol Stiil 


These vacuum stills—furnished in various sizes, 
either the horizontal or vertical type—are built in 
accordance with the high standards of our other 
vacuum apparatus. Their design has been worked 


out with exceptional care as to details. 
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Chemical Apparatus—Continued 


Crystallizing Pans 


The wide diversity of products that at some stage 


of their manufacture undergo the process of crys- 


Vacuum Type Crystallizing Pan 


tallization, has led to an extexsive study of equip- 
ment for this need, adaptable to many products re- 
quiring such treatment. 


“Buflokast” Crystallizing Pans are furnished in 
the vacuum or atmospheric types depending on the 
character of the material to be treated. They are 
used for concentrating and crystallizing various 


= 

Atmospheric Crystallizer 


products. The vacuum type is especially adapted 
for materials requiring low temperatures, and per- 
mits the handling of delicate materials, including 
food products, on account of the lower temper- 
atures employed. It also causes a more rapid 
crystallization. 


The atmospheric type is adapted to materials 
that do not require vacuum, being used ex- 
tensively for concentrating and crystallizing 
ammonium nitrate and similar products. 


Note the one-piece construction of the jacket 
at the bottom of the pan. This eliminates all 
joints as well as the use of bolts, packing, etc., 
and removes any chance of leakage through 
loosening of bolts and opening of joints. 


Nitric Acid Equipment 


“Buflokast” Nitric Acid Equipment includes 
complete plants for manufacturing nitric acid. 
and our well-known “Buflokast” Nitric Re- 
torts, which are furnished independently of 
the complete plant where desired. 


Nitric Retorts 


“Buflokast” Nitric Retorts have long since become 
a standard unit with most of the high explosive 
companies and other manufacturers of nitric acid. 
They are designed of such proportions as to give 
a maximum yield per charge with low cost for 
furnace settings and operation. 
up to 3000 gallons capacity. 


Standard sizes 
We also manufac- 
ture the horizontal type made of the same quality 
of metal. 


~ 
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“Buflokast” Nitric Retorts 
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Chemical Apparatus—Continued 


Cross-section of Nitric Retort and Furnace Setting 


Vacuum Nitric Plant 
Hough Type 


A comparatively recent development is the manu- 
facture of nitric acid under vacuum. The opera- 
tion of the system under vacuum insures distillation 
at low temperature and the production of the 
strongest acid without decomposition. It also in- 
creases the safety and ease of operation, decreases 
the amount of nitrous oxide, and to a large extent 
reduces the time of operation. The vacuum still is 
provided with a mechanical agitator which prevents 
massing of the mixture. 


secured by the 


The principal objects vacuum 


system gre large output, 
high yield, greater pur- 
ity of acid, low cost of 
production, and low up- 
keep cost of equipment. 


The drawing below 
shows, in order from 
the left, the vacuum 
still, condensing sys- 
tem, bleacher, hydrom- 
eter pot, ni- 
tric acid re- 
ceivers, and 
sulphuric 
acid tank and 
scrubber. 


Still for Vacuum Nitric Plant 


Acid Recovery and 
Concentration Apparatus 


This embraces complete equipment for recovering 
nitric and sulphuric acids at a high degree of con- 
centration from mixed nitrating acids. A constant 
temperature is maintained at the top of the deni- 
trating tower without affecting the temperature at 
the bottom, thereby making it possible to obtain a 
highly concentrated nitric acid (93°% to 96%) and 
at the same time recover the sulphuric free from 
organic matter without over-dilution with steam. 


The sulphuric concentrator is so constructed that 
the formation of salts on the metal surface is 
prevented, thus avoiding reduction of heat conduc- 
tivity and prolonging the life of the apparatus. 
Other features are its compactness and low upkeep 
cost. 


“Buflovak” Vacuum Nitric Acid Plant, Hough Type 
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Distillation Apparatus and 
General Coppersmithing 


We have recently added to our facilities a copper- 
smithing department, which will enable us to render 
Besides 


doing all the copper work used in some of our 


a more complete service to our customers. 


standard vacuum and chemical apparatus, this new 
department enables us to furnish customers with 
various types of copper apparatus, including copper 
distilling apparatus, copper pans, copper coils, copper 
kettles, stills, copper 
We also do general coppersmith- 


copper copper evaporators, 
vacuum pans, etc. 


ing, either in new work or repairs. 


Users of copper equipment will be given the benefit 
of the experience of our engineers in designing and 
building our general line of chemical and vacuum 
apparatus. 


“Buflovak” Sugar Apparatus 


Our Sugar Machinery Department is under the 

supervision of engineers who have had many years 
of experience in designing, constructing and oper- 

ating sugar machinery, including complete manutac- 

turing plants, in the production of brown, white and 

refined sugars in the cane and beet sugar fields. This 

experience coupled with a broad manufacturing ex- 
perience in building similar and more complex 

apparatus, is your assurance of receiving sugar ma-] 
chinery based on the soundest principles of engineer- 
ing and manufacturing practice. 


Rotary Dryer 
Engel Type 


This atmospheric dryer is intended for drying ma- 
terials that do not require a vacuum. A special 
feature of this dryer is our patented disseminating 
screen which is concentric with the drum. As the 
shell revolves the material is carried upward by the 


lifting shelves attached to the inside surface of the 
dryer shell and then falls on the screen which dis- 
seminates the material, thus allowing for the free 
action of the drying air on it. The screen also 
breaks the fall of the sugar crystals or other ma- 
terials being dried, thereby preventing to a great 
extent the breaking up of the crystals into small 
particles and the consequent formation of dust. The 
dryer can be arranged for heating with a steam coil 
heater or by indirect furnace heat. 


Our facilities enable us to manufacture, 
assemble and test machinery of any 


weight and size capable of rail or water 


transportation. 


Only a few types of sugar apparatus are 
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shown. Full information regarding any 
items will be furnished on request.. 
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“Buflovak” Quadruple Effect Vacuum Pan 
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“Buflovak” Vacuum Pans 


These are built in several types, including the Engel 
calandria, flat calandria and coil types. The Engel type 
calandria pan is designed for 
evaporating, at low tempera- 
ture and low steam pressure, 
liquids of various densities, 
including highly concen- 
trated juices. The heating 
element is placed at a low 
point in the pan in order to 
control the size of the crys- P 
tal, and finish the crystal- 
lization in the same appa- 
ratus, instead of distributing 
the nucleus into several pans 
to obtain the required size of 
the crystals. For supersat- 
urated and highly concen- 
trated liquids a_ propeller 
is provided at the bottom of 
the pan. Special calandria 
and coil type pans are built 
to order. 


Calandria Vacuum Pan 
Engel Type 


“Buflovak” Vacuum 
Pan, Coil Type 


Section of Engel Calandria Pan 
with Propeller 


Bag Filter 


Constructed in rectangular and ; 


cylindrical types and arranged to 
permit removal and replacement | 
of heads and bags with the least 7 ij 
amount of interruption to op- 

eration. 


Provision is also made 7° 

so as to prevent a falling bag 

from closing entirely the dis- emovable Head for 
, Rectangular Bag 

charge opening. Filter 


“Buflovak” Vertical 
Filter 


Used for filtering with bone black and 
other filtering mediums. The filter- 
ing medium is inserted between two 
concentric screens contained in the 
filter. The inner screen and the top 
of the filtering medium is covered 
with filter cloth. The filtration 
takes place through the outer screen, 
through the filtering medium, into 
the inner screen and out. 


Provision is made against floating 
of the material and the formation of 
short circuiting channels. When the 
filtration is completed the filter is 
drained, and the impurities are re- 
moved by blowing steam ‘through the Vana Sew 
filtering medium in the opposite direction, this cycle being 
repeated until necessary to renew the filtering materals. 


Special Sugar Apparatus 
and Castings 


In addition to our standard sugar 


apparatus we build to order special 
apparatus either according to specifi- 
cations submitted by our cus- 
tomers or those drawn up by 
our engineers to fit the spe- 
cial requirements. 


We also have excep- 
facilities for 


tional 
making special castings 
for sugar work, in- 
cluding belts, domes, 
cones, etc., for sugar 
and syrup 
evapora- 
tors; with 
or without 
machine 
work. 


Special Calandria for Vacuum Pan 


: 
a 
* 
4 
‘ he = 
BSS) 
AA; 
ine 
| 
| 
| 
{ | 
AR 


22 


CHEMICAL AND METALLURGICAL ENGINEERING 


Buffalo Foundry & Machine Company 


Concentrating Pan for 
Hydrechloric Acid 


Special Jacketed Kettle 


Special Retort Castings being machined 


Special Dissolving Tanks 


Special Chemical Castings 


An important part of our service is the manu- 
facture of special castings for chemical, heat- 
resisting and other special requirements, these 
castings having qualities not found in ordinary 
castings. ‘The materials for such castings are 
carefully analyzed and the metal compositions 
produced with laboratory exactness. The re- 
sult is a finished casting of known quality 
with physical and chemical properties suited 
to the conditions it is to meet. Our facilities 
enable us to furnish special castings in any size 
that can be transported by rail. 


Vertical Acid Egg 


Steep Cone Bottoms Ready to Ship 
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Facilities 
Our plant is well equipped in every way for 
the production of the various lines of apparatus 
we manufacture. It consists of fully equipped 
foundry, machine shop and pattern shop build- 
ings, commodious storage buildings and yards, 
power house, executive and engineering build- 
ings, research laboratories, the latter including 
well-arranged chemical and_ metallurgical 
laboratories, and a testing plant for experimen- 
tal work in vacuum drying, evaporating, 
various chemical and other operations. ‘This 
equipment permits of the manufacture and 
assembling of as large and heavy machinery as 
can be transported by rail or water. The 
foundry facilities enable us to make castings 
weighing up to 200 tons each. 


Pouring Castings on End 
in Foundry 
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“Buflovak” Vacuum Drying Apparatus 


Vacuum Drum Dryers Dry Vacuum Pumps 
Vacuum Shelf Dryers Condensers 

Vacuum Rotary Dryers Expansion Tanks 
Impregnating Apparatus Solvent Recovery Apparatus 


“Buflovak” Evaporators 


Horizontal Tube Evaporators High Concentrators 
Vertical Tube Evaporators Causticizing Apparatus 
Rapid Circulation Evaporators Caustic Recovery Apparatus 
Crystallizing Evaporators Extraction Plants 


“Buflokast” Chemical Apparatus 


Nitrators Caustic Pots Autoclaves 
Reducers Caustic Flakers Nitric Retorts 
Reflux Condensers Aniline Stills Denitrators 
Sulphonators Beta Naphthol Stills Acid Eggs 
Fusion Kettles Phenol Stills Crystallizers 

Complete Nitric Acid Plants Hydrochloric Acid Pans 

Concentrating Apparatus for Nitric and Sulphuric Acids 
Recovery Systems for Nitric and Sulphuric Acids 
Special Chemical Castings 


Copper Distillation Apparatus and General Coppersmithing; 
Copper Pans, Coils, Kettles, Stills, Evaporators, 
Vacuum Pans, ete. New work and repairs. 


“Buflovak” Sugar Apparatus 


Vacuum Pans, Evaporators, Dryers, Filters, Crystallizers 
Granulators, Condensers, Coolers and other sugar machinery 
Special Sugar Mill Castings 


Many of the above items are briefly described 
in the preceding pages. Complete informa- 
tion will be sent on request. 
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THE BREADTH OF 
ECONOMICS 


N old word with a new meaning has been introduced 
into the affairs of men. The power of words is very 
great and an understanding of them is one of the 

essentials to progress. 

@, The advancement of humanity hinges, to an almost men- 
— extent, upon a complete conception of the word econom- 
ics. Once popularly confined to finance, it has grown to involve 
the whole realm of human activity. 

d, Now man is the economic factor in the work of the world. 
Whatever he does, the result—time, effort, ability and re- 
sources engaged—must prove up under the standards of eco- 
nomics, or be judged unworthy. 

@, But who has brought about this change, this revision in 
the conception of man’s advancement, of man’s inevitable re- 
sponsibility? And who has given this word so vast a power 
over human destinies and has caused so gigantic a revolution 
for the benefit of all humanity? 

d, The engineer. His is the responsibility. He it is who has 
introduced economics into all the affairs of men. He it is who 
has provided the world with a new basis for judgment and 
appreciation. 

d, The engineer, who has made life assume a scientific instead 
of a chaotic aspect; who has developed an exactness of proce- 
dure; who has worked out cause and effect on a calculable 
basis; who is even now reducing the fever of misapplication 
of life’s priceless energies and putting them to the service of 
constructive happiness. 

(It will be many generations before the mass of humanity 
knows and acknowledges its debt to the engineer, who so 
quietly brings about such stupendous revolutions and revela- 


tions, and who takes the past and links it to the present for 
the benefit of the future. 


@ Yet while the acknowledgment may be long in coming, 
the engineer has his reward in the — of work well 
done, in the joy of accomplishment, in the feeling of power 
which gives him the opportunity to direct the courses of men 
even before they are aware of the source of authority. 
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FROM 


GILBERT’S 


CHATTERING 


H. D. 


General Office Company Schenectady, MY. 


DE MAGNETE— 


“Word mongers” and “chattering barbers,” Gilbert called 
those of his predecessors who asserted that a wound made 
by a magnetized needle was painless, that a magnet will 
attract silver, that the diamond will draw iron, that the 
magnet thirsts and dies in the absence of iron, that a magnet, 
—— and taken with sweetened water, will cure 

eadaches and prevent fat. 


Before Gilbert died in 1603, he had done much to explain 
magnetism and electricity through experiment. He found 
that by hammering iron held in a magnetic meridian it can 
be magnetized. He discovered that the compass needle is 
controlled by the earth’s magnetism and that one magnet 
can remagnetize another that has lost its power. He noted 
the common electrical attraction of rubbed bodies, among 
them diamonds, as well as glass, crystals, and stones, and 
was the first to study electricity as a distinct force. 


“Not in books, but in things themselves, look for knowl- 
edge,” he shouted. This man helped to revolutionize methods 
of thinking—helped to make electricity what it has become. 
His fellow men were little concerned with him and his experi- 
ments. “Will Queen Elizabeth marry—and whom?” they 
were asking. 

Elizabeth’s flirtations mean little to us. Gilbert’s method 
means much. It is the method that has made modern 
electricity what it has become, the method.which enabled 
the Research Laboratories of the General Electric Com- 
pany to discover new electrical principles now applied in 
transmitting power for hundreds of miles, in lighting homes 
electrically, in aiding physicians with the X-rays, in freeing 
civilization from drudgery. 


Electric 
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Fansteel FERRO-ALLOYS 
FERROSILICON—50%, 75%, 85%, 90-95%; 
Pure Metallic Tantalum, Molybdenum, also Refined Silicon, minimum 97% silicon 
and Intermediate Products FERROCHROME—all grades from maximum 
0.10% to maximum 6.0% carbon; also 
The pure metallic Tantalum now being produced Chromium Metal 
by the Fansteel Company is extremely soft and MANGANESE METAL, LOW CARBON 
may be worked cold by the usual methods. Its FERROMANGANESE, and MANGA- 
high (2850 deg. C.) and its NESE-COPPER 
Tantalum is supplied in sheets, rods, and wire. CON, AND ZIRCONIUM ALLOYS 
Puremolybdenum,insheets, Sodium Tungstate, calcium Our ELECTROMET BOOKLET describes 
is our complete list of alloys and metals 
as our Service and Research Departments 
industie. hi me) purity desired. 
its resistance to chem The research staff of the 
ELECTROMET 
prope whi ve ont nown properties 
BRAND 
Fansteel Products Company, Inc. Electro Metallurgical Sales Corporation 
Manufacturers of Sole Distributors 
Electrical, Steel and Chemical Products CARBIDE and CARBON BUILDING 
Office, Plant and Laboratory 
North Chicago, Ill. 
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: of their being sprayed on. 
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E Sales and Export > 
: 17 East 42nd St. New York (Various Meshes) 
: London Office: 10a Featherstone Building 
: High Holborn, W. C. 1. 
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For Immediate Delivery From Stock 


In writing advertisers, use Chem & Met to introduce you 


‘ 
. Bh 
i 
~ 


20 ) CHEMICAL AND METALLURGICAL ENGINEERING December 27, 1922 


ty 
Harbison-Walker Refractories Company 


FERRO-URANIUM 


Magnesia and Fire Clay Brick, 


FERRO- VANADIUM 


PITTSBURGH, PA. 


of the Highest Quality 
CRUDE SULPHUR 
Guaranteed 9912% Pure 
STANDARD ALLOYS COMPANY For use in Metallurgical field, etc. 
Pittsburgh, Pa. THE UNION SULPHUR CO. 
Frasch Bidg., 33 Rector St.. New York City 
LABORATORY 
CAUSTIC SODA | CHEMICALS 
(Electrolytic) —76%, 74%, and 60% Standard HIGHEST QUALITY 
Bleaching Power Chlorine Write for 
PENNSYLVANIA SALT MFG. CO. A. DAIGGER & CO. 
Philadelphia 64 W. Kinzie St., Chicago 


PLATINUM 


v for Chemical and Metallurgical Uses in standard 
iT Platinum scrap purchased or exchanged 


THE BRITISH ALUMINIUM COMPANY, Lr. 
165 Broadway, New York $92 King St., W., Toronto J. Bishop & Co., a Works 


FERRO CARBON—TITANIUM 
The final Cleanser and Deoxidizer—For all Steels 
TITANIUM ALLOY MANUFACTURING CO. 


Operating under Rossi Patents 


New York Office: alton Street ‘We AMERICAN NICKEL CORPORATION 


PENNSYLVANIA 


Specify the 4 
Chemical Stoneware 
that is Standard all the way 


through in size, shape, body 
and price. 


GIROD BRAND 


FERRO-SILICON-ALUMINUM 


Substitute for Ingot Aluminum 
in Steel practice 


Cc. W. LEAVITT & CO., 32 Church St., New York 


CHEMICAL STONEWARE 
that is ACID PROOF thru and thru—try 
“VITRIC”—the best, made only by int 
THE ACID PROOF CLAY PRODUCTS CO. Palle, Pennsylvania 
AKRON, OHIO UNUSUAL *SHAPES-OUR- SPECIALTY - 
RR ROS the Acid Resistant Metal 
Y ; 
PACIFIC FOUNDRY CO., Harrison and 18th Sts., San Francisco, Calif. 


Write for New Catalogue 
In the East——BETHLEHEM FOUNDRY & MACHINE CO., 127 Front St., South Bethlehem, Pa. 
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CHEMICAL 
| | 
Graduate  Cytinder w 
R L 
Hydrofluoric Acid i 
Bakelite Transparent z E o é T 
material is being suc- 1? R 
cessfully used in the 
Divisions form of graduates for R lg E 
BAKELITE CORPORATION the handling of hydro- A\* D 
fluoric acid. Cc \ A 
BAKELITE Its Itransparency, 
8 West 40th St. New York || strength and lightness Y T 
arequalities which render A 
it peculiarly suitable for Oo TRADE MARK 4 
this purpose. F G 
BAKELITE 
MAURICE A. KNIGHT 
Address the'Divisions For 18 years continuously at 
a Plant and Office 
The Material of2 Thousand Uses Kelly Ave. AKRON, OHIO 


COORS PORCELAIN COMPANY 


MANUFACTURERS OF. 


COORS---U.S. 


CHEMICAL AND SCIENTIFIC PORCELAIN 


lf you want anything special that can be made of porcelain, write us 


GOLDEN, COLORADO 


FUSED SILICA 


for LABORATORY and INDUSTRIAL OPERATIONS 


—used where Chemical Stoneware, Glass, Porcelain and 
Platinum are impracticable or undesirable. 


It withstands extreme and sudden heat changes. 


Our Catalog shows a great variety of standardized shapes and 
sizes used in every day practice, 


General Ceramics Company 
50 Church Street New York City 


Let Chem & Met sponsor you when you write an advertiser 
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An Unequalled Record 
HAUBOLD of Filter Service 


They serve all kinds of industries, often under very difficult circum- 
stances, and they all earn the enthusiastic approval of operators and 
management alike 
For it ‘will pay you well as the present were, to 
come to Sperry for presses. 

D. R. SPERRY & COMPANY 

Batavia (near Chicago), Illinois 

Pacific Coast 


B. M. New Yori — change Bldg., San Francisco, Cal. 
ork Agent: H. EB. Jacoby, 96 Liberte 


“CLEVELAND” 


Self-Unloading Rotary Pressure Double Crimped Wire Cloth 


F ilter Renowned for its uniformity, its superior 
Requires no filter cloth, compressed air, weave, its durability, Furnished in 
pumps or complicated pipe and valve sys- Square, Oblong, Centrifugal or Twilled 
tem. The Haubold yields unrivalled wash weave. Especially adapted for Mining 
and dryest cakes. and Filter Cloth. 
Our station at of Prices right Delivery prompt 
interssted party. o less than ton lots ‘ 
tested. The Cleveland Wire Cloth 
| EMIL E. LUNGWITZ & Mfg. Co. 
Chemical and Industrial Engineer 
90 West Street New York, N. Y. 
Exclusive Licensee for United States, Canada and Mexico ; 


e 31, HUM-MER 


The use of ZENITH FILTERS means | 
HUM- MER Electric SCREEN 


the highest filtration efficiency and 


economy. 
Office, 115 Broadway, N. Y. C. ew. 5. TYLER COMPANY 
Laboratory, 22 E. léth St., N. Y. 


OLIVER FILTERS KEEP RUNNING 
insuring 
ECONOMY OF OPERATION 
Write us fo: complete information 
OLIVER CONTINUOUS FILTER CO. 


San Francisco New York London 
som Market St. 33W.42dS. t1Southampton Rov 


Platinum Apparatus 
—of the highest quality is fully described 
in our new catalog— 

“Data CONCERNING PLATINUM” 
Scrap platinum purchased or exchanged 


. land and Kell United Fil: 
Platinum for every purpose WN ITED 
uf AMERICAN Sweetland 
Catalog and Quotations on Request + Potent Metallic 
Filters KELLY ilter Clot 
BAKER & CO., INC. 
Murray and Austin Sts., Newark, N. J. / ITERS 


Chem & Met has an enviable standing—Use it when writing advertisers 
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Many years of new designs have 
passed over its head. Yet the 
simplest means of separating 
liquids from solids are still the 
best. Ever since it was first built 
over fifty years ago, the Patterson 
Filter Press has been in extensive 
use on chemicals, ceramics, dyes, 
sugar, etc. 


Investigation of its work on your 
product in all probability will 
show you how it will save you fil- 
tering costs too. Write us for 
details. 


The Patterson Foundry 
d Machine Co. 


. East Liverpool, Ohio 


CHEMICAL AND METALLURGICAL ENGINEERING 


Goin, Still a Favorite After 


50 Years of Competition 
THE PATTERSON FILTER PRESS 


WET 
MIXING 


Acid phosphate fertilizers, concentrates, food products, and every 
other product requiring wet mixing can be economically and effi- 
ciently handjed by our Model D Double Mixer illustrated above. 
Write for series of cataloge and bulletins describing our complete 
line of mixing, grinding and ecreening equipment 


Stedman’s Foundry & Machine Works 


Established 1834 Aurora, Indiana 
Atlanta Office: Hurt Building, Murphy- Rountree Co., District Sales Representative 


THE MAXECON MILL 


has been perfected to give the greatest out- 
put with least power and wear of any pul- 
verizer even on the hardest and toughest 
materials. 


We will appreciate the opportunity to help solve 
your grinding problems either on Coal, Bauxite, 
Limestone, Silica, Clinkers, Phosphate Rock, 
Hard Ores or other materials. 


KENT MILL CO. 
10 Rapelyea Street Brooklyn, N. Y. 


Real 98% lime that will 
solve your lime problems. 
It is being shipped regularly 
to all parts of the U. Ss 


For the Manufacture of 
Calcium Arsenate 
Casein Glue 
ime Sulphur 

Varnishes, etc. 


PEERLESS 
Special Chemical 


WHITE LIME 


Hunkins-Willis Lime & Cement Co., St. Louis 
The Universal 


FILTER-CEL 


Secures increased rate rate of roy greater clarity and fares Send 
sample of your product for filtration or write for sample. Bulletin 
PP sent upon request. 


New York, Philadelp Detroit, Chicago. St. Leuis; 
New Orleans, ——— San Francisco 


UNIVERSAL 
KneadingMixing Machines 


AUNIVERSAL forEVERY KNEAD 


In addition to the “Universal” we aic 
sole sales agents for the WERNER & 
PFLEIDERER line of machinery and 
equipment for the Chemical Industries. 


Joseph Baker Sone & Perkins Co. 
nec. 


23 West 43 Street, New York — 


In writing advertisers, use Chem & Met to introduce you 
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AIR-SEPARATION 


has become the standard for producing fine uni- 
form materials in many industries. 


As, for example, the grinding of Phosphate 
Rock for manufacturing fertilizer, Barytes and 
Lithopone for use in paints, grinding coal for 
use in all kinds of heating furnaces, grinding of 
Gypsum, Hydrated Lime, Caustic Lime for use 
in Beet Sugar Plants, Carbon and Coke, Graph- 
ite and Talc. It is for this reason that the 


RAYMOND SYSTEM 


has contributed largely to the success of these 
various industries and been adopted as a stand- 
ard by them. 


Your fine grinding requirements can be filled 
just as successfully by the Raymond System. 


Get full particulars today 


’ Raymond Bros. Impact Pulverizing Co. 
1305 North Branch St., Chicago 


Eastern Office: 50 Church Street 


New York City 
Raymond Roller Mill Western Office: 1002 Washington Bldg., Los Angeles, Calif. 


Mention Chem & Met to the advertiser—It will identify you 
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If in Doubt— 


CHEMICAL AND METALLURGICAL ENGINEERING 


If there is any doubt in your mind that ROTEX cannot solve your 
ROTEX sifting problem, send us a sample of the material and, if possible, 


is handling successfully 


send us also a sample of the finished product you wish to match. 


Our sample testing department is equipped with large and small 


Alum Antimony ROTEX sifters and can try out any size sample you may desire to 
Boric Acid Clay Slip submit i 

Cracker Meal Foundry Facin 

Fullers Earth — There is no charge for this service and unless our trials show that a 
Peevey Pies + ed material can be successfully handled, we will not sell you a machine. 
Soa Pow ies Siate tra gee’ — Sifters are properly clothed and sold by us on a 30 day 
‘ 

Zinc Dust etc., etc. Write for complete ROTEX Bulletin today 


THE ORVILLE SIMPSON CO., 1252 Knowlton Street, Cincinnati O. 


ROTEX 
Compact Sifter 


Low Cost Distilled Water 


Barnstead Water Stills will produce from % to 


100 gallons of pure distilled water per hour at a 

cost as low as et & cam per allon. They may 

be heated by steam, gaa, electricity or kerosene. 
Write for prices. 


Barnstead Still & Sterilizer Co. 


Boston, 30, Mass. 


WATER STILLS 


RECORDING METERS. 
for the Allied 


Bailey Meter Co. 


- 2015 EB. 46th St., Cleveland, Ohio 


AINSWORTH PRECISION BALANCES 
will speed up your laboratory work 


Send for Catalog A-4 
latest improved types 


(THE PRECISION FACTORY 


Let Chem & Met sponsor you when you write an advertiser 


WhatBecomesof Acid Fumes? 


Do they hover around your plant affecting the eyes, 
throats, and lungs of your workmen? Do their in- 
sidious effects lessen your production and impair the 
quality of your product? 


Furthermore, these fumes will quickly corrode all the 
exposed metal parts in your factory, necessitating fre- 
quent renewals. 


Sturtevant Acid Fans will clear your plant com- 
pletely of these dangerous and destructive fumes. 


Sturtevant engineers with over 60 years experience in 
this kind of work will be glad to study your problems. 
They will recommend a fan of proper metal and cap- 
acity to meet exactly the 
conditions in your plant. 


You assume no obligation 
whatever by consulting 
them. Write and have 
our engineer call. 


gy Sturtevant 


Hyde Park, Boston, Mass. 
837 


Sturtevant Regulus Metal 
Acid Resisting Fan 
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recommended by 
those who use tt— 


The Akins Classifier 


Have you a copy of our 
Bulletin 24-F? If you have 
not, send for your copy to- 
day. When you receive it, 


Wealso manu- 
two turn to the long list of 
eT, names showing the users of 
Akins Classifier the Akins Classifier. They 
Skinner Roaster - 
Impact Screen cover a wide range of 
M-Z Mine Car 
Colorado Diaphrasm industries all over the 


Akins Flotation and 
Aeration Machine country. 


Booklets on 


ae There is probably an Akins’ user 


not far from you. Write him or 
better still drop in his plant some 
Weare Selling day and ask him what he thinks of 


Agents for this machine. If you are in the 
Queen City Manganese, Market for such a machine and you 
Chrome, and follow this suggestion, your 


new Classifier will be an Akins. 


Colorado Iron Works Company 
Established 1860 
Denver, Colorado 


New York Office, 30 Church St. 


December 27, 1922 


(1924) 


Their ability 
to eliminate 
the small 


in the aggre- 
gate, materi- 
ally increase 
costs, is what 
makes Pow- 
ers Regu- 
laters valu- 
able. 


losses, which, 


Personal Attention is Often 


Unreliable 


Human nature is fallible. Even the 
most conscientious employee will “slip” 
once in a while. And every “slip” in an 
organization means loss. 


The way to make sure that there will 
be no “slips” in the supervision of your 
processes is to install Powers Regulators. 
Thus will you be able to practically 
eliminate the human element, and at the 
same time insure accurate thermostatic 
control of temperatures where such tem- 
peratures influence the quality and uni- 
formity of your product. Write for full 
information. 


. 
jaa 
Specialists in Automatic at Controi 


2727 Greenview Ave., CHICAGO 


NEW YORK BOSTON TORONTO 
Your Telephone Directory will tell you if one of our 


28 other offices is in your city. 


For full information on the 
Poidometer 


The Automatic Feeder, Weigher and Conveyor 


Lime Hydrator 


Automatic and Continuous Capacity 2 to 20 tons per hour 


Write— 


Schaffer Engineering & Equipment Co. 


2828 Smaliman St., Pittsburgh, Pa. 


acid and heat 


tion capacity 
furnaces. 


Fuller Chemical Castings 


Accurately molded and cast of 


meet the customers specification. 


FULLER-LEHIGH 
Pulverized Coal System 


Saves fuel and i 


resisting alloy to 


ncreases produc- 
of metallurgical 
Fuller-Lehigh Co., Fullerton, Pa. 


ELYRIA EQUIPMENT 


Stee} & Cast Iron Glass Enameled: 


Sor Exacting Chemicals 
Processes 


Elvria Enameled Products Co 


ELYRIA ,OHIO 


pressure, liquid 


We make quality indicating 


temperature controllers, CO: recorders, especially for the 
Chemical Industry. Write for Bulletin AM. 


and recording thermometers, 
ievel, vacuum, and draft gauges, automatic 


THE FOXBORO CO., INC., Foxboro, Mass., U. 8. A. 
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Switchboard Voltmeters 


These instruments are 
shielded and embody 
all of the distinctive 
Weston characteristics 
making for perma- 
nence in calibration 
and adjustment — and 
insuring dependable 
readings. Accurate un- 
der al! working con- 
ditions within 1% 
Offer Weston ideal 
damping—a scale that 
is practically uniform- 
ly divided and ex- 
ceedingly legible—neg- 
ligible working errors 
—and low current con- 
sumption. 


Supplied in Flush 
and Surface Type 
Voltmeters and Ammeters. 


| Weston Electrical Instrument Co., 77 Weston Ave., Newark, N. J. 
3 Branch Offices in All Principal Cities 


Complete information 
sent on request 


“STANDARD” The World Over 


ELECTRICAL | 
INSTRUMENTS | 


SUN 
NEVER SETS 


TYCOS in the 
Chemical and 

Field 


INSTRUMENTS 
INDICATING = RECORDING - CONTROLLING 
Tycos Temperature Instruments 

never take time off. Constantly 
on duty in the Chemical and 
Metallurgical industry, they are 
consistently efficient in the per- 
formance of the specific work 

for which they are conceived, 

and constructed. 


Write for our informative cata- 

log showing specific application 

of Tycos Temperature Instru- 

ments, to the Chemical and 

Metallurgical industry. 

Instrument Companies 

ROCHESTER NY. 

Therer a Tycos or Taylor Temperature Instrument for Every Purpose 


curately than 


Model U 
Adjustable 
Gauge 


Tank Gauges 


will give, with just two settings, the 
average specific gravity, and the gal- 
lons in any tank—and far more ac- 
is possible by the 
sounding rod method. 


No electrical connection—no fire 
hazard. Approved by the Under- 
writers’ Laboratories for gauging 
tanks containing hazardous liquids. 


Ask for Bulletin No. 207 


The Pneumercator Co., Inc, Ave. 


of distillate. 


‘ 153 West 23rd Street 


Our New General Catalog 


is ready for distribution. When requesting your copy 


ask for Catalog C 


The Link Automatic Water Still illustrated above is one of the many guaranteed instruments 
listed in our new catalog. This still is equipped with a patented sediment catcher which elimi- 
nates all sediment and prevents clogging and scaling. Gas vents carry off the ammonia and 
other noxious gases. Link Stills are guaranteed as to capacity, workmanship and absolute purity 


Write for Catalog. 


PALS cOomMPANY 


Apparatus for Industrial and Laboratory Use. 


New York, N. Y. 


In writing advertisers, use Chem & Met to introduce you 
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THE ULTIMATE PULVERIZER 


A Ripe Old Age 


At McCOOL Pulverizers appear to be destined for a 
ripe old age — none has ever worn out. 

’ The gears run in a bath of oil. The grinding discs are 
the only wearing parts, and they are exceedingly tough 
and durable. 

The full planetary movement in a McCOOL begets 
even wear on both discs. They cannot become con- 
centrically grooved, as do grinders having only a rotary 
motion. They never require dressing. They grind 
and rub, and pulverize, until both are quite worn out. 

New discs are inexpensive, easily installed — and 
the machine is as good as new. 

We will send you a copy of Pointers on Pulverizers 
if your dealer hasn’t one. It’s a mighty meaty booklet. 


Every laboratory needs a McCOOL 


AND LTERs 
SUPPLY AJ COMPANY 


DENVER SALT LAKE CITY ELPASO 
And this is the rotating disc New YORK CITY SAN FRANCISCO 
42 Broadway Mills Building 


THE BRAUN TYPE UA LABORATORY PULVERIZER 


Is a Simple Straight Drive Machine Without Gears and 
Equipped with Replaceable Babbitted Bushings 

PULVERIZES from 4 inch to 80 mesh with one grinding. 

The upkeep expense is practically limited to the renewable grinding 

plates made of a special tough alloy steel, and priced at $8.00 per set. 

Machine complete with one set of grinding plates (shipping weight 275 Ibs.) $135.00. 


THE BRAUN CORPORATION 
Los Angeles, Calif., U. S. A. 


San Francisco House Braun-Knecht-Heimann-Co. 


Braun Service is World Wide. 
Braun Laboratory Labor Savers are essential in ali modern laboratories. 


“Out of Flame—Progress” 


Our trademark and our motto are both 
derived from ancient sources. Our service 
is based upon a law of economy equally 
ancient—a law which enables us to guar- 
antee overall furnace results. Ask us. 


American Industrial Furnace Corp. 
10 Post Office Square, Boston, Mass. 


HOT BLAST 
| SYSTEM 


Clear Your 
Plant Buildings 
/ of Steam and Prevent 
Rotted Roofs 


“America’s Best 
the World’s Standard” Stop dripping on 


FORGES TIRB- EXHAUST. costly goods—and pro- 
DRULS  SsETTERS FANS tect workmen. Put 
Pt NCHES WOOD. DISC FANS your problem up to 


SHBA WOR 
: BENDING. BLOWERS VENTILATING our Engineering Dept. 


~~glass lined steel 


Write for 
Catalog 55. Cufler B\d'g. Rochester, 


This is the stationary disc 

¢ 

= 

Mention Chem & Met to the advertiser—It will identify you | 
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FOSTER 


OIL HEATERS—HEAT INTERCHANGERS 


Ten years’ experience heating of 
cese of Foster installations qualify us to give 
able advice and furnish correct apparatus. 
It you heat oi] in mineral or vegetable 
plants it as a heat trans 
erring medium we 
ferring medium ‘in 'cookin€ we 


POWER SPECIALTY COMPANY 


111 Broadway, New York — 


Branches: Boston, Philadelphia, Pittsburgh, Chicago. San Francisce. 
Kansas City. Dallas, London, Eng. 


“There is nothing better than the BEST” 


Furnaces for— 
Sag, Case Hardening, Tempering, Forging, Heat Treating. 
te 
Burners for— 
Oil and Tar, economic and efficient. 
Send for catalogs. 


W. N. Best Furnace & Burner Corp., 
11 Broadway, New York, N. Y. 


Electric Heat Treating Furnaces 


well as vitreous annealing, glass annealing, 


Submit us your sieiibiae and write for catalog. 
Holcroft & Company, Contracting Engineers 
6545 Epworth Blvd., Detroit 


ELECTRIC FURNACES 


for melting and refining Iron and 
tee 

FAST MELTING ACID LINED FURNACES. 

ELECTRICALLY HEATED:—Core and Mold Drying Ovens, 
Vitreous Enameling and Japanning Ovens. 

HEAT TREATING FURNACES for brass, iron and steel. 


ELECTRIC FURNACE CONSTRUCTION CO. 
908 Chestnut St., Philadelphia, Pa. 


HIGH TEMPERATURES 


Electric Furnaces 


That Lower Costs By Increasing Output 
Write for Literature 


HIGH FREQUENCY 


Ajax Electrothermic Corp. 
Trenton, N. J. 
E. F. NORTHRUP, V-Pres. and Technical Adviser 


G. H. CLAMER, Pres. 


Producer Gas Systems 


Using and Anthracite 
Raw and Scrubbed Gas for Displacing Oil, Gite c Gas, Coal 
and Coke in Furnaces of all Descriptions. 


WE GUARANTEE RESULTS 
431 S. Dearborn St. 
Flinn Dreffein Co.,@'H o 


Oil Burners 


Metallurgical Furnaces 


Supplies 
Fire Clay Products 


THE DENVER FIRE CLAY COMPANY 
Denver, Colorado, U. S. A. 


New York Office: 50 E. 41st St. Utah Dept., Salt Lake City 


Let Chem & Met sponsor you 


CHEMICAL AND METALLURGICAL ENGINEERING 


J ust Published 


Mineral Industry 


Vol. XXX (Covering 1921) 


Edited by G. A. RousH, Associate Professor of Metal- 
lurgy, Lehigh University and Allison Butts, Assistant 
Professor of Metallurgy, Lehigh University. 


_ 938 pages, 6 x 9, $10.00 net, postpaid. 


This is an international annual, covering the statistics, 
technology and trade of the mineral industry throughout 
the world. 


It discusses in individual chapters, alphabetically ar- 
ranged, sources of supply, statistics of production and 
consumption, exports and imports, and uses of all com- 
mercially important minerals. 


Special attention is given to coal, iron and steel. 


Mineral Industry is always the first collection of re- 
liable data in the mining and metallurgical fields—the 
international authority. 


Examine it for 10 days, FREE 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 


You may send me on 10 days’ approval: Mineral Industry, Vol. XXX, 
$10.00 net, postpaid. I agree to remit for the book or return it 
postpaid within 10 days of receipt. 


ete I am a regular subscriber to Chem. & Met. Eng. 


Offic'al Position.... 


Books sent on approval to retail purchasers in a , s. 


( 93. 27 2 
Canada only.) 
J 


when you write an advertiser 
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E. 42nd St 
New York, N. Y. 


F you have a drying prob- 
lem that requires thorough 
drying at low temperatures— 
without oxidation — without 
decomposition, it will be well 


worth your while to investi- 


‘gate the possibilities of Devine 
Chamber Dryers. 


Today a large number of the 
most difficult industrial dry- 
ing problems are successfully 
solved by our Experimental 
Laboratory. 


Do not hesitate to avail your- 
self of this service—we will be 
glad to help you develop your 
product. 


Write for Bulletin 101-4. 


J. P. Devine Company 


1370 Clinton Street, 
Buffalo, N. Y. 


ANNEALING FURNACES 


Periodic Type 
For Steel and Malleable Annealing 
Bulletin AF-201 


The Geo. J. AAGAN Company 


Peoples Bank Bids, FED Pittsburgh, Penna. 


Cut Drying and Baking Costs 


Young Brothers ovens save money and 
time on every industrial application of heat 
because of their effective heat insulation, 
their even distribut on of heat, and their 
adequate ventilation. 


Ovens for every industrial require- 
ment up to 900 degrees of heat. 
Ask for our complete Catalogue. 


Young Brothers Company 
6506 Mack Avenue, Detroit, Michigan 


Jas. Livingston, Lec 
London, England 


REFRIGERATING PLANTS 
for the Chemical Industry 


Ammonia Compression 
Ammonia Absorption 
CO, Compression 


Consultation on any 
Refrigerating Problem 
Invited 


YORK MANUFACTURING CO., York, Pa. 


Chem & Met has an enviable standing—Use it when writing advertisers 


“HURRICANE” DRYERS 
"For Chemicals, Paints, Colors, Dyes 
The Philadelphia Drying Machinery Co. 


3351 Stokley Street, Pa. 
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Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 
Beston, 49 Federal Street 
PHILADELPHIA, North American Buildin 
PITTsBURGH, Farmers Deposit Bank Building 
ND, Guardian Building 
Cuicaco, Marquette Building 


HONOLULU, H. T., Castle & Cooke Building 


THE BABCOCK & WILCOX COMPANY 


85 Liperty STREET, New YorkK 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 
Detroit, Ford Building 
NEW ORLEANS, 521-5 Baronne Street 
Houston, Texas, Southern Pacific Building 
DENVER, 435 Seventeenth Street 
SaLt LaKE City, 705-6 Kearns Building 


CINCINNATI, Traction Building WORKS San Francisco, Sheldon Banding. 
ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 
Tucson, ARIz., 21 So. Stone Avenue Bayonne, N. J. SEATTLE, L. Smith 
DALLAS, =, 2001 Magnolia Buildin Barberton, Ohio HAVANA, CuBA, Calle de Aguiar 


04 
SAN JUAN, Porto Rico, Royal Bante Building 


_ ELECTRIC FURNACES - PYROMETERS 


Hoskins Electric 


Pyrometers 
of modern plants and thelr 
Company Detroit, for complete information. 


= found in the majority 


Write Hoskins Manufacturing 


ROTARY VACUUM DRYERS 
with patented Spiral Agitators 


Low Power—Efficient Agitation—Rapid 
Uniform Drying—Automatic Discharge 


Send for Catalog 


F. J. STOKES MACHINE CO. 
6120 Tabor Road, Olney P. O., Phila., Pa. 


DETROIT 
FURNACES 


DETROIT ELECTRIC FURNACE CO., Detroit, Mich. 


Steam Heated A Air Divers 


For Chemicals 


DIRECT HEAT DRYERS 


For By-Products, Etc. 
American Process Co., 68 William St., N. Y. 


Built in Eight Standard Sizes 


The Morgan Producer Gas Machine 


is the highest class gas producer built in the 
U. S. and is advertised in this journal the first 
issue of each month. 


Morgan Construction Co., Worcester, Mass. 
Pittsburgh Office: 610 Magee Bldg. Telephone: Cowt 1381 


For Solutions 
Emulsions 
Suspensions 

W. L. Fleisher & Co., Inc. 


Prying and Air Conditioning 
31 Union Square, New York City 


BUCKEYE DRYERS 
Direct, Indirect, and Steam-Heated 


SIX TYPES—SIX SIZES 
Send us your drying problems 


THE BUCKEYE DRYER COMPANY 
Main Office: 20 S. LaSalle St., Chicago, Il. 
Denver Office: Boston Bid Denver, Colo. 

B. P. Goldman, 220 West 42nd Bt., New York Oity 


O. S. SLEEPER & COMPANY 


INCORPORATED 


Chemical Apparatus 
and 


Dryers 
White Bldg., Buffalo, N. Y. 


In writing advertisers, use Chem & Met to introduce you 
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Stewart Furnaces and Accuracy 
Are Synonymous Terms 


A New Stewart Shop 
Inefficient equipment hinders ade- Accessory for 


quate production. Particularly is this High-Speed and 


true of heat-treating equipment, which Carbon Steels 

» This Stewart No. 51 Oven Fur- 

must keep pace with the constant de- | nace “vacant “of 

velopments in this field, or be found | Catootrax U-shaped slab ™ 
Opening, 3 in. x 5 in.; depth, 6 


i in. Handles a wide range of smal! 
wanting. up to its apo. + 
‘ a nc — saves steps or 
operator. 

Stewart Furnaces for over 25 years have awn, 
demonstrated their efficiency to heat treaters and Mower, 
manufacturers the country over. Every new cleaner. 

. Write for folder giving full par- 
development has found Stewarts keeping pace. ticulars. 


Stewarts have such a record for scientific 
accuracy and dependable performance that users 
invariably specify them for additional installa- 


A Double Deck Furnace tions. 


That Does the Work 
waste Chicago Flexible Shaft 
gases from wer cham stinct 
— Company 
Lower chamber equipped witb e 
earbofrax floor and supports for 30 S. Ce Icag 
heats of high-speed steel 11 Ss ntral Ave., Ch 
ardening. ‘ 
16 Reade Street 921 Granite Bldg. 608 Kerr Bldg. 
Furnace may also be used for < . i 
carven steel hardenine. New York City Rochester, N. Y. Detroit 
For gas or oil fuel. 79 Milk St. 420 Wainwright Bldg. 768 Mission Street 
Five standard sizes, or special Boston St. Louis San Francisco 
sizes to specifications. Canadian Factory: 349 Carlaw Ave., Toronto, Canada. 


Established 1901 


Standard&Speaal of any iption built to order Chemical Lead Work of Every Description 
“p ° Lead Linings for Tanks, Kettles, etc. Lead-Lined Tanks 
forevery purpose. In fact every kind of wooden Pure Tin Linings for Vessels of Every Character 
been studied and their indi- 708-710 MYRTLE AVENUE BROOK 
Alllcalie 71 vidual advantages well 
‘known to us for various kinds 
Car of work. STEEL TANKS 
*1 If you have a liquid handling ALL PURPOSES 
es 
problem which you would solve 
economically and satisfactorily T!PPE T &WOOD 
Oils +4 make full use of our engineer- PHILLIPSBURG, N.J. 
Paints . ing staff. They will give you New York Office 
the benefit of qur years of ex- 59 Perk Place 
y Send for your copy of “Wooden —SYPHONS 
Tanks for Every Purpose. Acid Pumps. Air Jet 
The Hauser-Stander Horizontal Lead 
Tank Co. 


Cincinnati, Ohio 


Pittsburgh Office: 
506 Bakewell Bldg. 


Write for Chemical 
Catalog 
Philadelphia, Pa. 


STEWART 
‘ 
~ 
j Mention Chem & Met to the advertiser—It will identify you . 
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SEARCHLIGHT SECTION 


EMPLOYMENT-BUSINESS OPPORTUNITIES- EQUIPMENT 


UNDISPLAYED—RATE PER WORD: INFORMATION: 


Positions Wanted, 4 cents a word, minimum DISPLAYED—RATE PER INCH: 


Boz Numbers in care of any of our offices 
insertion, payable in advance. count 10 words additional in undisplayed ads. ; 38 inch 
Pr 4 wowe advance for four consecutive insertions of An advertising inch is measured ve-tically on on 
oposals, cents a line an insertion. undisplayed ads (not including proposals). one column, 3 columns—30 inches—to a page. 


P . 
OSITIONS VACANT SITIONS WANTED _ POSITIONS WANTED 
CKorporation to take of important | university, desires position with wide | Of" chuimical or electrochemical, plant lay 
range of opportunity ; two years’ experi- | emical plant lay- 
ence in inorganic’ field. PW-166, Chem. development and design; age 
salary at start for competent man with | CHEMICAL engineer, Ph.D. twenty years’ | ponmiGN soi 
broad experience. Write full particulars. experience from assistant chemist to ] 
P-176, Chem. & Met. Engrg, 10th Ave. at| manager in both organic and inorganic | P/@nt in foreign country, desiring service 
36th St. New York City. industries. Has designed, built and oper- of a chemist who has held semi-executive 
ated plants. Solicits correspondence with and executive positions with some of the 
CHEMIST, analyst, with experience in concerns desirous of reducing manufac- largest concerns in Eastern states, can 
metallurgical analysis, for work in a turing costs. Can give best of references get first-class man by writing to PW-169, 
commercial laboratory in New York City ; and satisfactory reason for wishing a Chem. & Met. Engrg.. Real Estate Trust 
technical graduate preferred. Replies change. Address PW-137, Chemical & | _ Bldg. Philadelphia, Pa. nm 
should state applicant's age, religion, ex- Mota lurgical Engineering, Old Colony | TECHNICAL graduate, seven years’ expe- 
Ave. ot | CHEMIST, Fearch chemist" an apporunity 
> et. CHEMI ry, desires an opportunity 
. : ence on practical problems, expert on oils, : - gladly furnish any informa- 
of petroleum, metallurgical and miscellane- required. PW-158. Chem. & Met. 
the right man . in Four coey, give ak ous work, desires permanent connection. Cie” 10th Ave. at 36th St., New York 
of: and experience. P-172, tee 10th Ave. TECHNICAL graduate, four years’ labora- 
em. & Met. Engrg., 10th Ave. at 36th | ——— —— — ————————— tory and plant experience, with several 
St., New York City. CHEMIST, recent graduate, seeks better prominent concerns, desires connection 
— ae eee chiefly in metallur- with metallurgical or equipment firm as ; 
CHEMIST, with past experience in manu- gical analysis; some knowledge metallog- junior executive or salesman. PW-154 
facture of dinitrotoluol, 66°, with estab- raphy. PW-160, Chem. & Met. Engrg., Chem. & Met. Engrg., 10th Ave. at 36th 7 
lished manufacturer. P-175, Chem. & 10th Ave. at 36th St.. New York City. St., New York City. ” : 
a rag 10th Ave. at 36th St., New = chemist, M.Sc., hardwood distilla- ———— 
RESEARCH chemist wanted. Manufactur- duction of saleable hardwood tar prod- | GRADUATE chemist in Pittsburgh district ; 
ing company will entertain applications ucts and control of distillation plant. experienced in steel and rubber works 
for permanent position as research chem- PW-171, Chem. & Met. Engrg., Old Colony analysis, water, oil, cement and general 
COLLE Chem. Met. Engrg.. Real Estat 
preferable but not essential. Applicants - ~~ — Trust Bldg., Philadelphia, Pa. 
should state full particulars, which will E y , to get out 
be considered confidential. P-152, Chem of laboratory into plant; has had some > aah ae 
& Met. Engrg. 10th Ave at 36th St. selling experience and will consider posi- FOR SALE 
New York City. tion in business end of a chemical con- 
mca W yeu want a | ave ot New Cape” One Olsen Tensile Testing Machine 
where you can learn in two years what 50,000 Ib. capacity. in good condition ; bar- 
COLOR maker, college man, thoroughly ex- gain. FS8-174. Chem. & Met. En 10 
ordinarily takes five,—if you want the ereg., 10th 
opportunity to work as an operator in perienced in manufacture and use of Ave. at 36th St., New York City. 
the many departments of a large growing color lakes, pigments, vehicles and bind- | =a, 
stuff that every superintendent has to eens, match shades and keep costs FOR SALE 
of hard work and willing to get your - tn St., New Ore Uy. Vacuum Drum Drier 
hands dirty, then we have a place for you. | ELECTRICAL engineer, graduate in chem- ; : : 
Write, giving education, age and other ical engineering and having some nitro- 1—48 in. x 20 in., with pump and con- 
details. P-177, Chem. & Met. Engrg.. ees experience, desires post- denser. Priced low to move it quickly. 
Through pease’ sontinuces experiance BEECH-NUT PACKING COMPANY 
with electrical machinery is prepared to Canajoharie, N. Y. 
EMPLOYMENT SERVICE apply thorough knowledge of electrical 


SALARIED POSITIONS $2,500 to $25,000 


upward: executive, technical, adminis: || CHEMICAL MANUFACTURING PLANT 


fess! 1 ing, fi ial te., all . ° 
lines. If, you ‘are ‘Qualified, and receptive Located 125 miles from New York, water power, railroad 
you are invited to communicate in strict facilities, labor, expansion facilities ideal—interested in 
with t naers w ° 
conduet preliminary negotiations for such adding to present lines of manufacture or of both manu- 
t ™ Vv bd . 
which you may recelve overtures in con- facture and selling. Has been supplying chemical prod- 
nections and ina manner conforming ucts to rubber industry for eight years. Well established. 
and eddress only; preliminary particu- Manufacturing and selling facilities qualified to enter 
lars will be sent without obligating or h 4 Id 
compromising you in any wa otner he'd. : 


We 
Bixby, Inc., 412 Lockwood Building, Buf- 


falo, N. Y. Correspondence and interviews invited. 


STATES METALS COMPANY, INC., 30 Church Street, N.Y. 


POSITIONS WANTED 
BYPRODUCT coke oven operator, technical { 
or superintend- WE WANT YOUR PLATINUM SCRAP 
ent; engaged at present as superintend- IN ANY FORM 
ent; a producer, successful handling 


men: thorough knowledge of both the We pay highest market price ond hol 

technical and sales ends of the byproduct Gold, Silver and Plati : = ‘or your approval. Pure 

et. Engineering, 10% ve. a ap . melter and Refiner Coloni 

New York City. ’ nial Arcade, Cleveland, Ohio 


In writing advertisers, use Chem & Met to introduce »ou 
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COMPLETE CHEMICAL UNIT 


purchased from 


UNITED STATES GOVERNMENT 


COMPLETE OIL RECLAMATION PLANT 


just as supplied by E. B. Badger & Sons Co., of Boston, Mass. 
To be sold as a unit or individual items. Consisting of the following equipment. 


4—Circular Upright Copper Heaters, 
8 ft. 9 in. high, each containing 245 copper tubes. 
2—Circular Upright Copper Tanks, 


48 in. high. 


2—Cireular Upright Copper Tanks, 


6 ft. 4% in. high. 


2—American Standard Feed Water Heaters, type A, 


No. 17. 


35 in. diameter, 
44 in. diameter, 10 in. long. 


53 in. diameter, 


Complete with all fittings and accessories 


2—Steel Tanks, 2 ft. 11 in. in diameter, 5 ft. long. 
4—Round Steel %-in. tanks, 4 ft. 6 in. diameter, 12 ft. 


i—Round Steel Tank, 5 ft. diameter, 10 ft. 2 in. long. 
i—Round Steel Tank, 8 ft. diameter, 13 ft. 4 in. long. 
4—Round Steel Tanks, 4 ft. diameter, 10 ft. long. 
4—Round Steel Tanks, 6 ft. diameter, 24 ft. long. 
2—Round Wooden Vats, 8 ft. 4 in. diam., 7 ft. 4 in. high. 


ALTMAN PURCHASING SYNDICATE, 2200 Elmwood Ave., Buffalo, N. Y. 


FOR SALE 


ALUMINUM KETTLES 
40— 40 gallon, Jacketed. 
20— 60 gallon, Jacketed. 
100—- 80 gallon, Jacketed. 
20—100 gallon, Jacketed. 


CENTRIFUGALS 


1—20-in. Copper Basket. 
1—24-in. Copper Basket. 
2—26-in. Copper Baskets. 
1—30-in. Copper Basket. 
6—36-in. Bronze Baskets, batteries of 3. 
2—40-in. Copper Baskets. 
25—42-in. Steel Baskets. 
3—44-in. Steel Baskets. 
1—48-in. Copper Basket. 


DRYERS 
1—No. 27 Vacuum Shelf Dryers, Devine. 
3—No. 11 Vacuum Shelf Dryers, Devine. 
2—5-ft. x 33-ft. Rotary Vacuum Dryers. 


=m Truck Proctor Dryers. 

—4 Truck Proctor Dryers. 

—8 Truck Proctor yee. 

12 Truck Proctor Dry 

5-ft. x 6-ft. Buffalo Atmoapheric Drum 
Dryer. 


STILLS 
1—100 gal. Badger Copper Still with cop- 
per coil condenser. 
1—100 gal. Copper Vacuum Still. 
1—50 gal. Do opp Cast Iron. 
2—42-in. x in. Plain Stee 
2—18-in. Column Distilling 


1—54-in. Copper Column Alcohol! Distilling 
t. 

1—60-in. Copper Column Alcohol! Distilling 
t 


FILTER PRESSES 

—24-in. x 24-in. Iron. 
3—36-in. x 36-in. Wood. 
1—18-in. x 18-in. Wood. 
1—30-in. x 42-in. Wood. 
1—42-in. x 42-in. Wood. 
1—4-ft. x 6-ft. Oliver, all iron. 
1—No. 150 Kelly Filter. 
2—No. 460 Kelly Filters. 
3—No. 9 Sweetland. 
3—No. 12 Sweetland. 


REFRIGERATING MACHINES 
1—10-ton Trick 
1—4-ton York. 


DURIRON 
Cocks, Tees, Ells, Flanged and Bell Pipe. 
All sizes, never used. 


Consolidated Products Co., Inc. 


295 Oraton Street, Newark, N. J. 
Branch Brook 6703 
New York Office, 15 Park Row. 


Chemical Apparatus 


2—9-ft. x 36-ft. Steel Tanks, %-in. plate. 

1—No. 12 Sweetland Filters. 

1—No. Filter. 

I—No. 450 Kelly Filter. 

2—6-ft. Buffalo Crystallizers. 

i—No. 0000 Raymond Mill. 

1—150-gal. Werner & Pfleiderer Mixer. 

1—-30-in. Motor Driven Schaum & Uhlinger ex- 
tractor, bottom discharge. 

Tolhurst, self balancing copper basket 
ex 

1—30-in. Shriver Filter Press, wood, corner feed, 
non-washin 

1—30-in. Shriver Filter Press, wood, washing, 


STILLS, “Badge, Resting EQUIPMENT, FIL- 
TER PRESSES, SU NITRA- 
TORS, BOILERS, PUMPS, 


W. H. CAMPBELL, Inc. 


30 Church St.. New York "city. 
Cortlandt 5727. 


STEEL TANKS 


1000—Tanks of every description and 
size from 100-gal. to 55,000-gal 
capacity, 4 in. to % in. steel 
plate, horizontal and vertical. 
Suitable for all kinds of storage 
purposes. Many are equipped 
with agitators. 

These tanks will stand the most rigi¢ 

Nspection 

Send for special Bulletin No. 7 


Nashville Industrial Corporation 


Jacksonville, Tennessee. 


KELLY FILTERS 


Bought and sold. Overhauled as good as 
new. Repair parts—leaves, bags, gaskets, 
ete., at lowest prices. 
EMIL G. LUNGWITZ 
90 West Street, New York City. 


Surplus Equipment 
For Sale 
500 Ton Hydraulic 


Compress 
Manufactured by Chas. F. Elmes, Eng. Wks.. 
complete with steam jacketed cylinder, 3 
Plunger Pumps, low and high pressure ac- 
cumulators. New, never assembled. 


Centrifugals 


12—40-in. Tolhursts, self-balancing. steel 
baskets, rebuilt, excellent condition. 


Evaporator 
Stokes Triple Effect Steel Evaporator. com- 
plete with Basket, Shell, Separators, Piping, 
Condensor, Liquor and Condensation Pumps. 
New, never assembled. 


Tanks and Stills 


43—Cylindrical Tanks. vertical tanks 
to 44 ft. d'am., 30 ft. high, and hort. 
zontal tanks up to 9 ft. diam., 20 ft. 
long; also miscellaneous smaller tanks. 
—Seeseer Tanks up to 11 ft. x 5 ft. 
x 


Mixers and Shredder 


4—W. & P. 250 allon Mixers. 
1—No. 2—C61 Williams Shredder. 


Attrition Mill 


1—Bower Bros., direct connected to 2 
G.E. 10-hp. motors. 


Rollers 


i—Bask Knurled, 3 rolls, 22 in. 

x in. 

1—Set Forming Rollers. 

2-——Knurled Rollers, 46 in. x 44 in. 

Complete specifications of above upon re- 

ques. All this equipment is located at our 
hiladelphia Plants. 

Also a large amount of motors and mis- 
cellaneous power plant, mechanical and 

chemical equipment. 


The Barrett Company 


General Mfg. Dept. 


40 Rector Street, New York City. 


A Personal 
Want 


can be filled through 
many channels. 


A Business 


Want 


can best be satisfied 
by others in your 
industry. 


“SEARCHLIGHT” 
ADS 


in this paper reach 
the latter. 


They cost little and 
invariably produce 
prompt returns. 


For Every Business Want 


“Think SEARCHLIGHT First’’ 
0169 


Chem & Met has an enviable standing—Use it when writing advertisers 
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Have You 

Any Drying Problems ? 5 
If So, We Have the Equipment. 1 

Good, Used and New Units } 


5 ft. x 30 ft. Buffalo Rotary Vacuum Dryers, complete 
with pumps, condensers and motors. 


Buffalo Vacuum Shelf Dryers, complete with pumps, 
condensers and motors. 


There is a 


Searchlight 
Section 


in each McGraw-Hill 
paper: 


[1] American Machinist 


[2] Bus Transportation 

[3] Chemical and 
Metallurgical Engineering 

[4] Coal Age 

[5] Electrical World 


[6] Electrical 
Merchandising 


[7] Industrial Engineer 
[8] Electric Railway 


Journal 


[9] Engineering and Mining 
Journal-Press 


[10] Engineering News- 
Record 


[11] Journal of Electricity 
& Western Industry 


[12] Power 


[13] Ingenieria 
Internacional 
(International Engineering—Spanish) 


[14] American Machinist 


(European Edition) 


Each of these 14 papers 
is the leading periodical 
of the field it serves. 

“Searchlight” advertise- 
ments will get you in touch 


with the important men of 
these important fields. 


5 ft. x 30 ft. Rotary Air Dryers. 
3 ft. x 17 ft. and 5 ft. x 30 ft. Buckeye Dryers. 


Address All Inquiries To 
By-Products Sales Division. Section H 


The Goodyear Tire & Rubber Company 


Akron, Ohio 


Equipment 


For Sale 


1—24 in Troy, copper basket. centrifugal 
3—40 in. Tolhurst suspended type centri- 
fugal 


2—Ingersoll-Rand Imperial Type X4. 1000 
CFM air compressor 


2—Williams Patent Crushers and Pul- 
verizers 


1—4 x 20 Stokes rotary vacuum dryer 
1—3 x 8 Devine rotary vacuum dryer 
1—2 x 6 Stokes rotary vacuum dryer 
1—800 gallon Buffalo nitrator 
1—No. 7 Sweetland filter press 
1—Type A Gordon Dryer (10 shelf) 
2—Wolfe centrifugal bolting reels 
1—Unique centrifugal bolting reel 
2—9 x 36 tanks—¥ in. plate 
6—Sharples centrifugals 
1—100 gallon copper still 
1—W. & P. size 15, Type VI, c!ass BB 
mixer 

2—Stokes 300 gallon mixer 

Also many other good items 


ROBERT P. KEHOE 


7 East 42nd St., New York City 
Telephone: Vanderbilt 9594-5 


Yards 142nd St. and Jackson Ave. 
Bronx, Astoria, L. I. 


‘GOOD USED 


Machinery 


FOR SALE CHEAP 


10—Aluminum Stills, 65-100-140 and 170 
gals. Capacities. 

1—200 gal. Jacketed Copper Still. 

75—Aluminum Jacketed Kettles with cover, 
stand and fittings: 40-60-80 and 100 
als. Capacities; new. 

3—Copper Kettles, 100 and 150 gal. 
Capacities. 

32—Jacketed Dopp Kettles; 40-60-75 and 
120 gals. apacities. 

7—150 gal. W. & P. Mixers. 

2—450 gal. Enamelled Kettles or Stills. 

1—150 gal. Day Mixer. 

10—300 gal. Jacketed Stokes Mixers with 
supports; new. 

17—400 gal. Day Jumbo Mixers. 

1—650 gal. Dope dacketed Kettle. 

2—1000 gal. Mixers; new. 


PUMPS 


1—Gardner Duplex, 12 x 8 x 
2—Worthington Duplex, 12 x 
1—Wagner Duplex, 10 x 5 x 
3—Worthington Duplex, 5 x 
2—Hydraulic Pumps. 

ALSO: Pebble Mills, Dryers, Tanks, Filter 
Presses, Centrifugals Pumps and Blowers. 


Machinery & Equipment Co., Inc. 
225 Sherman Ave., Newark, N. J. 


Phones: 7707 and 7708 Waverly. 


Roots Rotary Positive 
Blowers 


5—No. 3 Roots High Pressure, Style D, 
Blowers, top discharge, with a displace- 
ment of 2% cu. ft. per revolution. 
single geared with double out board 
bearings on bed plates, 30-in. x 8-in. 
driving pulleys. Constructed for max- 
imum pressure of 10 Ibs. to the sq. inch. 


Send for complete specifications 


Nashville Industrial Corporation 
Jacksonville, Tennessee. 


INCINERATOR 


In Excellent Condition— 
For Immediate Sale 


1—Nye Odorless Crematory. No. 10, gsin- 
gle unit. Complete with furnace, build- 
ing and 650-ft. steel smoke stack. 
Capacity 12 tons of garbage, general 
refuse, dead animals, and night soil 
during twenty-four hours operation. 


Prints and specifications furnished on 
request 


Nashville Industrial Corporation 
Jacksonville, Tennessee. 


Let Chem & Met sponsor you when you write an advertiser 
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December 27, 1922 


PROFESSIONAL DIRECTORY 


CHEMICAL ENGINEERS 
METALLURGISTS 
CHEMISTS 


DR. CHARLES F. McKENNA 


Consulting Chemist and Chemical En 
Expert in Technology and Testing of Materials 


50 Church St.. NEW YORK CITY 


Perry & Wesster, INc. 
Chemical and Industrial Bngineers 
Consulting Engineers 
31 Union Square, West, New York 


Howarp W. Amaruster, Consultant 
Caictum Arsenate 
Preliminary surveys based on local conditions = 
finaneia! interests contemplating manufacture 
product for Boll Weevil control. Advice 
all phases this industry, raw materials to final 
reports on Arsenic supply, estimates and 
plans for complete plants, equipment designed, 
built and installed, proeesses super- 
vised, ge of insecticide organized. 
Broadway, New York City. 


Robert W. Hunt, Jno. J. Cone 
D. W. McNaugher 
Ropert W. Hunt & Co. 


Inspectors 
mt iw on Properties and 


2200 Insurance Exchange, CHICAGO 


Lucius Pitkin, INc. 
Analytical — Consulting — Research 
CHEMISTS AND ASSAYERS 


Ferro, Non-Ferrous and 
Platinum Metals 


47 Fulton Street New York City 


BoNN & Company, INc. 


511 Fifth Avenue, New York 
Consulting Engineers 


Chemical Processes, Plant Designs 
and Operations 


& JUNKERSFELD 


Incorporated 
Engineering and Construction 
New York Philadelphia 
45 William St. 112 South 16th St. 


RICHARDS & LOCKE 
: Careful concentration tests for design 
flow-sheets for difficult ores 
69 Massachusetts Ave.. CAMBRIDGE, 39 MASS. 


GEORGE M. BRILL 
CONSULTING ENGINEER 
Manufacturing Plants and 
Investigations for a 
and Financial Purp 
Practicing Professionally nee 1900 
Late Consulting Engineer 
The Solvay Process Co. 


149 Broadway, New York. 


MANTIUS ENGINEERINGCo. 
Inc. 


Consulting Engineers 


General Consultation and Research Wo! 
Chemical Plants and Machinery 
and Constructed 
Investigations and Reports 


15 East 40th Street, New York City 


Dwicnut P. Rosinson & Co. 
Incorporated 
Design and Construction of 
Chemical Plants, Power Developments 
Industrial Plants Complete 


125 East 46th Street, New York 
Chicago Youngstown Dallas 
Los Angeles Montreal 


CANNON-SWENSON Co. 


Consulting and Contracting 
Engineers 


Designs, Reports, Appraisals and Construc- 
tion of Complete Chemical Plants and Sugar 
Factories 


53 West Jackson Bivd., CHICAGO 


CLARENCE W. MarsH 
ENGINEER 


Caustic Soda and Chlorine 
Electrolytic Plants 
Specializing on plant design, economics and 
improvements, and analyzing the funda- 
mentals of markets, manufacturing costs 
and investments. 


101 Park Avenue New York City 


ALEXANDER STROBL 
Consulting Chemical Engineer 
Specialist on Radium, Barium and 
Luminous Compounds 
132 Nassau Street, New York City 


Dwicut & SInTERING Co. 
Special Problems in Ore Treatment 
20 Broadway, New York—Cable, “Sinterer” 


A. E. MARSHALL 


8 alist in Mineral Acids and Fertilizer, 
anufacture, Consultant on Chemical Plant 
Design and Practice. 


Cable Address: Techemik, Balto 
3034 St. Paul Street 


Baltimore, Md., U. S. A. 


Philip A. Singer Harris Perlstein 
SINGER-PERLSTEIN 


Chemical and Industrial Engineers 
Consultation Reports, Specializing in Design, 
Erection, Operation and Improvement of Factories 
for Manufacture of Starch, Dextrin, Glucose, Malt, 
Maltose, Alcohol, Feed, Cereal Food and Oil, 

Cereal Milling 


9 South Clinton St., CHICAGO, ILL. 


& ATKINSON, INC. 


Ohemical Adotscrs and Bngineers 
48 Bast dist St. 1857 Gent Ave. 
New York City ans: 


Frank R. CoMPANY 
Analytical and Consulting Chemists 
Coal, Cate, Waters, Cll, Soepe, 

sere and Fertiliser Materiales 


2313 W. Atlantic St., Philadelphia, Pa. 


“From Research to Plant in Operation” 
Meics, Bassett & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 

Research—. 
Reports on Project 


Finance Bldg. Philadelphia 


JOHN A. STEFFENS 
Chemical Engineer 
Specialist in Processes Involving 


Distillation 
Tars, Oils, Acids, Alcohols, Esters, Etc. 
71 Nevins St., Brooklyn, N. Y. 


Hucu M. Henton 
Metallurgy, Mining, oundry 
Consulting Bung. Asst. Prof. Mining Metallurgy 
615 Nat'l. City Bidg. State College 

Cleveland, 0. Pullman, Wash. 


W. D. Mount, M.E. 
Member A. 8. M. E. and A. 8. ©. 


Consulting mechanical and chemical engi- 
neer. Expert in Alkali manufacturing and 
plant design. Lime Kilns, Continuous 
Rotary Filters. Twenty-four 
years’ practical operating experience. 


People’s Nat'l Bank Bldg., Lynchburg. Va. 


T—S—M—E 

ENGINEERING CORPORATION 
Chemical and 
struction, Power Plants, Factory Buildings 
and Liquid Chlorine, Sul eer 
Chlori Soda Ash, Biproducts and Waste 

Iroquois Building, Buffalo, N. Y. 


GUY C. HOWARD 


Chemical Engineer 
Stuart Building, Seattle, Wash. 


Wo. KincMAN Pace 
Censulting Metallurgical Engineer 


Hydrometallurgical and Biectrometallurgical 
Research. Design, aa In- 


vestigations of Non-ferrous etallurgical 
ants and Processes. 

56 Pine St. Colorado Springs, 

New York Colo. 


JoHN E. TEEPLE 
Consuiting, 
Since 1904. 
Clark M. Dennis Paul Mahler 


50 East 4Ist Street, New York City 


JOHN S. UNGER 
Member of A.S.M.B. and A.G.A. 
Specialist in Ammonia Recovery 


4700 Beacon st., Chicago 


In writing advertisers, use Chem & Met to introduce you 
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PROFESSIONAL DIRECTORY 


Tue J.G. Wuitre ENGINEERING 
CorPoRATION 


Engineers—Contractors 
43 Exchange Place, NEW YORK 


Munn & Co. 


Chemical, Electro-Chemical and 
Metallurgical Patents 


Offices : 


Woolworth Bidg. New York City 
Scientific American Bldg. Washington, D. C 
Tower Chicage, Il) 

Cleveland, Ohio 


611 Hanna “Bldg. 
Hobart Bldg. San Francisco, Cal. 


RESEARCH 
SERVICE 


Witey & Company, INc. 


Analytical Chemists 
Specialties: 
Fertilizers, Pyrites, Woes Pulps 
Gre Ceal Analyses, 


Cor. & Read Sts., MD. 


C. L. PARKER 


Ex-Examiner Chemistry 
U.S. Patent Office 
Attorney-at-Law and Solicitor 
of Patents 


McGill Bldg.. WASHINGTON, D. C. 


ISMAR GINSBERG, B.Sc. Chem.Eng. 


Patent and Literature Searches 
Specialists in Literature Searches and 
Translations. Expert advice on validity of 
patents. Patent Applications drawn. In- 
formation of all sorts. Regular service on 
selected topics. Prompt, accurate, reliable 


work. Reasonable rates. on 
0510 


A. WILSON 
Chemical Engineer 


Nitrocellulose—Celluloid 
Lacquers—Coated Fabrics 


77 North Midland Ave., Arlington, N. J. 


$1.00 A WEEK 
will keep your name and service in this 
space for the attention of prospective 
CLIENTS EVERYWHERE 


IVAN P. TASHOF 
Specialist in Inventions Relating to the 
Chemical and Metallurgical 

Victor Bldg., Washington, D. 


Chemists Bldg. 
50 E. St., N. Y. C 
INDUSTRIAL ResgarcH Co. 
Cc. E. DOLBEAR, Pres. 
Chemical and Mechanico-Chemical Research 
Processes devised, Investigated and Developed. 
Overseeing of Plant, Design and Operation, Prooess 
difficulties and wastes eliminated. We specialize 
Alkali, Metal Earth Compounds, their re- 
and refining. 
Chemical Analysis Assaying 


Offices Laboratories 
28 Belden Place. San Francisco, Cal. 


PATENT 
ATTORNEYS 


LABORATORIES 


MISCELLANEOUS 


JOSEPH W. HARRIS 
Ex-member Examining Corps, Chemical, Electrical 
and Metallurgical Patents. Over 15 years’ experience. 
- Loan and Trust Bl 
ashington, D. C. 


CLAYTON L. JENKS 
Chemical and Electrochemical Patents 
Trade Mark Problems Analyzed 
Research and Patents Coordinated 
120 Broadway, New York 


ELECTRICAL TESTING 
LABORATORIES 


Tests 


80th St. and East End Ave. 
NEW YORE, N. Y. 


JOHN F. ABERNETHY 
Lead Burning Lead Lined Tanks 


Lead Work of Every Description 
708 Myrtle Ave.. BROOKLYN, N. Y. 


Lacey & Lacey 


Patent and Trade Mark Lawyers 
639a F. St., N. W., Washington, D. C. 
ESTABLISHED 1869 
Represent some of the Largest Commercial and 
Industrial Concerns in this Country in Mining, 
Metallurgical and Chemical Cases. 
request. Reasonable fees. 


HocHSTADTER LABORATORIES 
Chemical Analyses, Consultants, Technical 
Experts, Investigations, Litigation 


Coal, Oils, Water, Foodstuffs, Gelatine, 
Beverages, Dairy Products, Confectionery, 
Drugs, Minerals, Textile Materials, Etc. 


Phone: Beekman 5260-5261 
227 Front Street, NEW YORK 


FOREIGN 


Book for Inventors and Manufacturers,”’ free. 


INVENTORS 


in the chemical industry look here for 
reliable patent attorneys. Keep your 
card in this Directory for their 
attention. 


New York Testinc LABorATORIES 
Metallurgical and Chemical Engineers 


L. B. Seide B. Jack, Jr. 

Physical Chemical Analyses Iron, Steel, 
and Non-Ferrous Alloys, Ores, Paints, Cements, 
and Asphalt. Metallurgical Photo- Micrographs, 
Consultants, Investigators, Inspectors of Materials 
in Smelting, Foundry, Drop Forging and Heat- 
Treating Practices. 

80 Washington St.. NEW YORK CITY 


Ivar J. MoLTKEHANSEN 


Chemical Engineer 
Memb. Am. Electroch. §. Complete plants 
for Metallic Sodium, Solium Peroxide, Per- 
oxide of Hydrogen, Sodium Perborate 
Cyanide, Chlorates. Electric Heating. 


13, Rue Brederode, Bruxelles, Belgium. 


men and concerns 
industries. 


Yo 


Advertising—As a builder of prestige and business standing 
is unquestioned. It is an immeasurable power in in- 
fluencing new business and retainng good-will. 


Professional Cards—lIn this paper offer the highest type of 
publicity available for the services of professional 


the Chemical and allied 


Should appear in this directory regularly. 
If it is not there now— 


CLIP AND RETURN THIS COUP] [==> 


Sees ee ee eee ee, 


Directory Department 


Chemical & Metallurgical 


Engineering 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data 
for advertising in your PROFESSIONAL 
Directory under the heading checked 
below. 


( Chemical Engineers 
Metallurgists 
C) Chemists 


Laboratories 
Research Secirve [) 
Patent Attorneys 1) 


Mention Chem & Met to the advertiser—It will identify you 
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“NETT-CO” Direct Connected Agitator Drive 


For installations requiring up to 13 H.P. Gears running in oil bath. 
Wide range of speeds. Other features. 


NEW ENGLAND TANK AND TOWER CO. 
EVERETT, MASSACHUSETTS (Boston Postal District) 


Branch Offices: Church Street, New York, N. Y. 
Manufacturers of Wood Tanks and Related Appliances for the Chemical Industries 


Here’s Your Copy! 


A Mining Catalog Is Ready 
for You! 

All we need is your name on 
our mailing list to send you a 
copy. 

The many uses, forms and 
construction of Woodstave Tanks 
are fully Besides this. 
other Cyani Plant equipment 
used in late processes of high- 
grade metal extraction is fully 
covered. 

Such technical data and in- 
formation are given that the 
complete catalog makes the most 
valuable book you have ever 
seen. 


Send for your free copy 
today 


TANK PIPE Hts weekly. appearance 
10 Rector St., New York. 334 Market Street, San Francisco , 


“Pour-Bearing’’ Agitator Driving Yokes are ‘ 

easily mounted on tanks, kettles and other 

open containers A ball thrust bearing 

under the gear supports the agitator shaft. rr 

Standard sizes for 17/16 in., 115/16 in, 
and 27/16 in. agitator shaft. Dimension 
prints, convenient for layouts, sent upon 


request. | 


i i 
Nickle Engineering Works rT 1 , 
Saginaw, West Side, Mich. 


AIR COMPRESSORS 


NASH HYTOR VACUUM PUMPS 
AND COMPRESSORS 


The Nash Engineering Company 


South Norwalk; Connecticut, U. 8. A. 


Chem & Met has an enviable standing—Use it when writing advertisers 
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Don’t Consider the Making of Copper Equipment 
Just Fabricating 


Copper equipment, for sugar evaporating, alcohol 
and motor fuel plants, yeast, food products, etc., 
is not made by simply cutting and riveting. 


Copper has qualities that make it the most eco- 


nomical metal for certain work. But a knowledge 
of process conditions in the plants that use cop- 
per equipment, and of the principles of designing 
the apparatus they need, is the most important 
part of the making of such equipment. 


It is to your own interest to investigate what we can do for 
you—particularly if you already use copper equipment. If you 
do not, there is a strong probability that our copper equipment 


can help you get better results. 


BAEUERLE & MORRIS 
932-34-36 North Front Street, Philadelphia, Pa., U. S. A. 


Sole Agent for Mexico: MR. ABEL G. RIOS, APARTADO 5363, MEXICO CITY 


A Super Tower 


Gonerosity typifies the design and 
construction of Caldwell Structural 
Towers. To provide the strength and 
sturdiness that have marked the un- 
usual success of this type of tower 
for heavy loads and great heights we 
have spared no precaution in material 
or workmanship. 

This tower is built of heavy structural 
shapes thoroughly laced and riveted 
together by the most modern scientific 


engineering methods. It is built for 
steel or wood tanks in capacities “ 
from 15,000 gallons upward. 


W. E. Caldwell Co. 
Incorporated 
2130 Brook St., 
Louisville, Ky. 


Send for Catalog i 


National Tanks remain 
in perfect condition for 


years. They are built 
= right. Write us ‘for 
references. 


NATIONAL TANK & PIPE CO. 
164 Columbia Blvd., Portland, Oregon 


WHARTON CYLINDERS 


For Gases Charged at High Pressure 


Number Two A single reason of many will 

‘ sufice to show why Wharton 
ofa Series Cylinders are superior in en- 
durance. This is it: They 
are made from Wharton Special Cylinder Steel 
billets—not plates or tubes. The first produces cyl- 
inders literally free from seams and laminations. 
It cannot be said of the others that this is literally 
true. Which, again, is a reason for the exact fact 
that no Wharton Cylinder has ever failed. 


Deliveries Prompt. Service Excellent. 
Will you have full particulars and prices? 


Wn. Wuarton, Jr. & Co., INc. 


(Founded 1859) 
30 Church Street, New York, U. S. A. 


| 
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Magnetic pulleys are as impor- 
tant as the crushers they protect— 


HEREVER 


grinders or 


preventing crusher breakdowns 
and plant shutdowns. 


Ask about this usage of mag- 
netic separation; ask also about 
the use of magnetic separators 
for refining minerals and ores 
and for removing from 
abrasives, glass 

ad oh 


crushers, 
ulverizers 
are installed—in glass plants, in 
mines, mills and _ smelters, in 

rain elevators—Dings Pulley 
Fype Magnetic Separators are 

as important as the equipment 
they protect. They remove 
tramp iron before the conveyed 
material reaches the crushers, 


DINGS 


666 Smith St. Milwaukee, Wis. 
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Especially adapted for chemical plant service where abso- 
lutely reliability and high efficiency are essential. There is 
an American-Marsh Pump for every requirement, from han- 
dling acids to pulling a vacuum on stills. They are built 
in both steam and motor driven patterns and in types 
especially designed for chemical work. 
The line includes: 
— Boiler Feed Pu 
er um 
Air Compressors Deep Well Engines 
May we send our general Catalog? 
AMERICAN STEAM PUMP CO. 
BATTLE CREEK, MICH. 


TRANSMISSION MACHINERY 


HE Caldwell line is complete. Bearings—heavy, 
properly designed, and well finished. Pulleys of ample 
weight and accurately turned. The entire line has achieved 
outstanding recognition under hard service. 
Let us figure on your requirements. 


H. W. CALDWELL & SON CO. Lisk-Belt Company, Owner 
Dallas, Texas, 709 Main Street Chicago, |7th Street and Western Avenue 
New York, Woolworth Building 


‘Pumps --- Governors --- Compressors 


Even though your Gardner Pump or Com- 
pressor or Governor was bought many years 
ago you can quickly get from us any part you 
need. And the repair part we ish you 
will fit just as well as the original. Gardner 
machinery is that accurate. 
THE GARDNER GOVERNOR COMPANY 
Quincy, Illinois 
Chicago New York Philadelphia San Francisco Los Angeles 


FREE—For the Asking 


Send today for this useful scale. 7 is yours 
for the asking. 
TABER PUMP CO., 286 Elm St., Buffalo, N. Y. 


Storage Tanks 


WRITE for illustrated Builetins on 
“SHARPSVILLE” Standardized 


Appliances — Light Plants —Water Systems 


Storage Tanks—vertical and horizon- 
Lee Pen Savane Incr Conversion tal; riveted Rock-bottom 
Warer In Fi SHARPSVILLE, PA. 
iii 
FAIRBANKS - MORSE dak for 
+ + = 
Oil Engines—Pumps—ElectricY Motors and — Co. 
Generators — Fairbanks Scales — Railway Adeenicaco 


Mention Chem & Met to the advertiser—It will identify you 


= 
@ Centrifugal and Direct Acting| 
= 
: 
i 
| 


December 27, 1922 CHEMICAL AND METALLURGICAL ENGINEERING 41 


Durability, “high efficiency,” no excessive heating, and 
low operating costs are the important characteristics 
found in Jantz & Leist motor generator sets. 


J&L | 


“‘Motor Generator Sets”’ 
Especially adapted for 
ELECTROLYTIC WORK 


—and on all operations requiring— 


Low Straight Line Voltage 
Practically no variation in voltage from no load to 
25% overload. Two- or three-wire distribution—the 
three wire enabling a utilization of three voltages 
simultaneously from one set. Voltage adjustable from 
2 to 12 volts. We also supply standard voltage gen- 
erators and motors. 


Jantz & Leist Electric Co. 
Cincinnati, Ohio 


5-inch Hand Power 
10-inch Laboratory 
BELT OR MOTOR 
20-in. to 54-inch. General Purposes. 


CENTRIFUGALS 


originally developed in 1866 from 
patents of David M. Weston by 


American Tool & Machine Company 


Trade Mark Registered U. S. Patent Office 
Established 1843 Boston 


Hydraulic Presses for Every Purpose 
“FOR YOUR PRESSING NEEDS” 
Plastic Working Presses Wheel Presses 


Metal 
Baling Presses oor and Wall Tile, Etc. 
Builders of Hydraulic Presses, Pumps, Valves, Fittings 


‘Hydraulic Press Manufacturing Co. 
38 Lincoln Ave., Mount Gilead, Ohio 


With an installation of the ELECTRIOAL 
‘ATI It will eliminate «a 
nuisance and recover lost values. Write for informatica. 


Research Corporation 
23-31 W. 43rd Street, New York City 
District Office: Fisher Bldg., Chicago, Ill. 


Let Chem & Met sponsor you 


Just 


Bacon and Hamor’s 


American Fuels 


By RAYMOND FOSS BACON, formerly Director of the Mellon Insti- 
tute of Industrial Research, and WILLIAM ALLEN HAMOR., Assist- 
ant Director of the Mellon Institute of Industrial Research. 
Assisted by a Staff of 20 Specialists 
MELLON INSTITUTE TECHNOCHEMICAL SERIES 
Volume I1.—630 pages, 6 2 9, 132 illustrations 
Volwne II.—615 pages, 6 2 9, 250 Uluptrations 
Per Set, $12.00 net, postpaid. Not sold separately. 


HE whole subject of the characteristics and economic 
utilization of fuels of all kinds is exhaustively treated 
in this comprehensive treatise. 
The engineer will find it a complete summary of modern information 
concerning fuels. Every important research effort, every worth- 
while investigation, in the field of fuel engineering, is here sum- 
marized and interpreted in the light of modern practice. 
The two books aim to provide the manufacturer and engineer with 
such information as will assist him in deciding upon the most 
suitable fuel to use or the changes to make in the utilization of 
fuel, or of heat, in order to get the highest efficiency in plant 
operation. 
They present for the fuel producer a complete encyclopedia on every 
phase of fuel production and use. 


The books cover 


the characteristics of fuels advantages of specific fuels fos 


the production of fuels specific purposes 
by-products relative costs of fuels 
analysis and testing fuel conservation 
economic utilization of fuels chemistry of fuels. 


Examine this work for 10 days FREE 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inec., 370 Seventh Ave., New York. 
4 You may send me on 10 days’ approval: Bacon and Hamor’s Ameri- . 
g can Fuels, $12.00 net, postpaid, I agree to remit for the books or g 
g return them postpaid within 10 days of receipt. 1 
' 
; eer I am a regular subscriber to Chem. & Met. Engineering. ; 
' 
' 
a (Books sent on approval to retail purchasers in the U. S. and g 
& Canada only.) M. 12-27-22 g 
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STEVENS-AYLSWORTH CHEMICAL EQUIPMENT 


Individual Pieces or Complete Plants 


When your plant requires a new auto- 
clave or evaporator it is rather late to 
begin a searching investigation of the 
merits of the various types on the market. 
When a new plant is wanted quickly, 
investigation is apt to be limited by the 
time factor. 


S.-A. Horizontal Mixer We believe that the equipment we 


Stevens-Aylsworth design and build and the plants we lay 
Chemical Equipment out and erect will stand the closest irf- 
Nitrating Kettles Roasting Machines vestigation, and merit your ultimate 
Chiorinating Kettles, Stille hoi ‘s beli 
orinatin e es s 
a, So choice. We base this belief on the work 
Mixing peed Extractors wae we have done in the past. Do your 
a Washers investigating now. Get in touch with us. 
Drying Machines Purifiers 
Dust Collectors Special Machines 


Manufacturers of the Mathieson Chlorine Valve 


STEVENS-AYLSWORTH COMPANY, INC., New York City 


Address: 253 Broadway, Mixing Department 


Kellogg Forge Welded , 
Autoclaves F ilter 


Fabrics 


i 


Autoclaves built for 
pressures up to 1200 
pounds per square 
inch in sizes up to 
42 inches in diameter 
and higher pressures 
in the smaller sizes. 


Forge welded seam- 
less construction 
throughout. 


TURNER, HALSEY CO. | 


62 Leonard St., New York 


Sales Agent for 


MT. VERNON- 
WOODBERRY MILLS _ 


Ask for details on 


equipment to fit 
YOUR needs. 


Forge Welded 
Jacketed Autoclave 


THE M. W. KELLOGG CO. 
90 West Street, New York City 


Chem & Met has an enviable standing—Use it when writing advertisers 
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SPELTER COATING 


Are you getting what you pay for? 


{he CUSHMAN Coat- 
ING TESTER determines 
fae thickness of Spelter 
coating on all flat or 
round surfaces. It is— 


Simple 
Accurate 


Dependable 


Write for Booklet 


The Cushman Coating Tester 
PATENTS PENDING 


It will enable you to check up on the quality and thickness 
of Spelter Coating on the galvanized products you buy. 
It will also pay you to inquire into its possibilities for 
your process control. 


Manufacturers and dealers in all kinds of laboratory 
apparatus and supplies, including Coor’s Porcelain, Pyrex 
Glassware, Baker's Analyzed Chemicals, Kewannee Lab- 
oratory Furniture, Whatman Filter Paper, etc. 


We guarantee complete satisfaction 


The Kauffman-Lattimer Company 
41 E. Chestnut St., Columbus, Ohio 
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Bars Tees ~- Floor Plates 
Beams Plates Treads 

Channels Sheets Rivets 

Angles Tubes’ Bolts, etc. 


Write for Ryerson Stock List 


MANUFACTURING COMPANY 


PAIRIWASHE 


METERS 
PAINT GUNS 


"SPRAY NOZZLES 


Admiralty Condenser Tubes 
Wrought from Sheet Metal 


by the Scovill Cupping Process, are remarkably 
sound and free from defects generally found in 
condenser tubes made from cast shells. Note 
the fine close grain Mag. 75X. 


Write for our bocklet ‘‘Tube Facts.”’ 


Mills and Factories—Waterbury, Conn. 


Sales Offices—New York, Chicago, Boston, Philadelphia, Cleveland 


and San Francisco 


In writing advertisers, use Chem & Met to introduce you | 
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State what you have to 
sift and we will give 
full information about 
suitable equipment. 


” 


Special Sifting 
Reel for Ingre- 
dients Used in 
Rubber Manu- 


facture 


Outfits similar to this are 

in successful operation in 

leading rubber manufat- 
turing plants like Good- 
| rich, Goodyear, Firestone, 
Morgan& Wright, Converse, 
_ Federal and others. 


1S. 


U. S. 


“Phillie Gears” 


What these words mean to you — 


A Quality surpassed by no other gear works. 


A Stock so extensive and varied that you can find 
in it sizes and styles which you would ordinarily 
think of as “‘specials.”’ 


A Delivery System that does not know delay. 

Thus you have an assurance in these two words— 
“Phillie Gear’—of the utmost in Quality and 
Service— 


A trial on a telegraphed “Rush Order’ is a good 
test. 
Write today for complete Catalog. 


Philadelphia Gear Works 
1120-1128 Vine St., 
Philadelphia, Pa. 


Uniformity of 
size of coal 
necessary for 
power plant 
economy. 


O. S. 
Dependable 
Multiple Roll 
Coal Crushers 


will give these 


results. 


ORTON & 


Main Office: Chicago, Ill. Factory: Huntington, Ind. 


S 


“Quality and Service” 


Laboratory Apparatus— 
Chemicals—Supplies 


SCHAAR & CO. 
556 W. Jackson Blvd., Chicago 


Industrial Heating by Oil Circulation : 
by the MERRILL PROCESS 


for the quantity production of quality products 
with safety and economy 


PARKS-CRAMER COMPANY 


Engineers and Contractors 1102 Old South Bidg., Boston, Mass. 
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Or— 
Industrial and Laboratory 
Electro-Chemical Processes 


Each American Transformer, 
whether it be for industrial or 
laboratory use is a Special Job. 


Before designs are made and 
construction considered, every 
possible condition is studied. 
The resultant transformer will 
not only pass the trial tests, but 
it will meet these same tests 
Water daily for years to come. 

Cooled 


Furnace 


There’s Service 


in an American Transformer 


The American 
Transformer Co. 
Office and Works 
182 Emmet Street, Newark, N. J. 


IRVING |[RON.WORKS Co. 
LONG ISLAND CITY. N.Y..U.S.A. 


Write for ‘Catalog 3A1~ 


Robertson Process Asbestos 
Protected Metal 


A Rust and Corrosion-Proof Building 
Material for Permanent Roofs, 
Siding and Trim 
Write for Sample 
H. H. ROBERTSON CO., Pittsburgh, Pa. 


CRANE 
CHECK VALVES 


We manufacture 
every known 


CARBON 
PRODUCT 


Automobile Brushes 
For Starting Motors and 
Lighting Generators. 
Carbon Brushes 
For Stationary Motors and 
Generators Rotary Con- 
verters, Turbo Generators, 
and Railway Motors. 


Carbon Electrodes 


For Electric Furnaces. 
Carbon Rings 
For Steam Turbines. 


Carbon Rods 
For Electric Welding. 


Carbon Plates and Rods 


For Electrolytic Work. 


Battery Carbons 
For Dry Cells and Flash- 
light Batteries. 
Plate Carbons 
For Furnace Lining. 
Projector Carbons 
For Motion Picture Ma- 
chines 
Searchlight Carbons 
For Flood Lighting and 
Intense Illumination. 
Studio Carbons 
For Moving Picture Studio 
Lighting. 
Carbon Tubes 
For Protective Casings. 
Carbon Contacts 
For Circuit Breakers. 
Carbon Discs 
For Telephone Equipment. 
Cart on Specialties 
For all other work. 


Twenty-Five Years’ Experience 


SPEER—the name of quality 
Speer Carbon Company 
St. Marys, Pa. 


Let Chem & Met sponsor you when you write an advertiser 
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1105 Widener Bidg. 


WwW are equipped to make MONEL METAL CAST- 
INGS of any size and any description from | to 500 
pounds, machined or rough. 


MONEL METAL CASTINGS combine high tensile 
strength with great resistance to corrosion and the oxidizing 
influence of hot gases. 


““A Superior Metal for Many Requirements” 


Write or wire for quotations 


Prompt shipments can be made 


Pittsburgh Valve, Foundry & Construction Company 


Pittsburgh, Penna. 
DISTRICT OFFICES: 


NEW YORK CHICAGO: BOSTON: 
30 Church St. 860 Monadnock Bldg. 19 Milk St. 
PHILADELPHIA: CLEVELAND: DETROIT: 


1250 Kirby Bldg. 


162 E. Woodbridge Ave. 


The Best Inert Gas. Co,.. All Uses 


Quick Service from Nearby Branches 
20 Ib. and 50 Ib. Drums 


“The Liquid” Carbonic Company 


Chicago New York Boston KansasCity Pittsburgh Cincinnati 
Minneapolis Atlanta St.Louis Memphis Dallas Toronto 
Philadelphia Havana Portland 


This trade-mark represents the last 
word in pipe tool efficiency. You will find 
our half page ad in the first issue of the 
month extremely interesting and worthy 
of attention. 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


E PRODUCE an almost endless variety of app - 

ratus in steel, iron, bronze, monel metal, brass, lead, 
block tin, zinc, and any desired metal. Size and compli- 
cated construction means little to us. 


L. O. KOVEN & BROTHER 
Main Office: 154 Ogden Avenue, Jersey City, N. J. 
New York Office: 50 Cliff Street 


Maximum Magnetic Separation 


We make magnetic pulleys and separators of high efficiency 
for every separation purpose. Many are accomplishing 
results heretofore considered impossible. 


Send us the data regarding your separation problems. 


MAGNETIC MANUFACTURING CO. 
Manufacturers of High Duty Magnetic Pulleys 
and Separators 


23rd Ave. and South Pierce St., Milwaukee, Wis. 


Exhausters 


The Connersville Blower Co. 


Connersville, Ind. 


Meters 


Blowers 


Boosters 


Pumps 


BROWNHOIST 


Locomotive Cranes Electric Hoists 

Grab Buckets Overhead Tr. Cranes 
Belt Conveyors Pillar and Jib Cranes 
Chain Conveyors Heavy Dock Machinery 


THE BROWN HOISTING MACHINERY Co. 
Cleveland, Ohio 


Chem & Met has an enviable standing—Use it when writing advertisers 
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WHAT AND WHERE TO BUY 


A Classified Index of Advertisers in this Issue 
For Alphabetical Index See Last Page 


Acetone 
Commercial Solvents Corp. 


Acetylene, Compressed 
Prest-O-Lite Co 


Acid Concentration App. 
Buffalo Fdry. & Mach. Co. 
Duriron Co. 

Pacific Foundry Co. 


Acid Eggs 
Bethlehem Fy. & Mch. Corp. 


Agitators 
aldwell Co., W. E. 
Dorr Co. 
Kellogg Co., M. W. 
Nash Engineering Co. 
re England Tank & Tower 


Patterson Fdry. & Mch. Co. 
Petroleum Iron Works 
Stevens-Alysworth Co. 


Agitators, Driving Yokes 
Nickle Eng. Works 


Air Conditioning 
Fleisher & Co., W. L. 
Parks-Cramer Co. 
Sturtevant Co., B. F. 


Air Lifts, Pumping Supplies 
Sullivan Machinery 


Air Meters 
See Meters, Flow, Air, etc. 


Air Receivers & Aftercoolers 
Ingersoll-Rand Ca. 
Parks-Cramer Ge 
Petroleum Iron Works 


Alloys, Special 

See Metals & Alloys 
Calorizing Co. of Pgh. 
Scovill Mfg. Co. 
Titanium Alloy Mfg. Co. 


Aluminum 
British Aluminum Co. 


Aluminum, Sheet & Ingot 
British Aluminum Co. 


Ammeters 
Weston Electrical Instr. Co. 


Analytical A 
Ainsworth, & Sons 
Braun Corporation 
Braun-Knecht-Heimann Co 
Denver Fire Clay Co. 

Eimer & Amend 

Hoskins Mfg. Co. 

Kaufman- Lattimer Co. 

Mine & Smelter Supply Co. 


Asbestos Products: 
Dianhragm Yarns, 


Cords, 
Fabrics, Felts, Roofings, 
Insulations 


Johns-Manville, Inc. 


Filters, 


Handling Machinery 
Jeffrey Manufacturing Co. 


Autoclaves 
Bethlehem Fdy. & Mach. Co. 
Devine Co., J. P. 

Kellogg Co.. M. W. 

Stokes Mach. Co., F. J. 

Vulean Iron Works 


Balances and Weights 
Answorth, & Sons 
& Amen 

Mine & ae Supply Co. 


Barometers 
Taylor Instrument Co. 


Barrels, Steel 
Petroleum Iron Works 


Bars, Iron and Steel 


Ryerson Son 
Dippin 
Tyler Dios, 


Battery Plates & Carbon 
Speer Carbon Co. 


Belt Conveyors 
See Conveying Mach. 
Bartlett & Snow Co. 
Caidwell, H. W., & Son 
Jeffrey Manufacturing Co. 


Belting, Silent Chain 
Morse Chain Co. 


Bins, Steel 
Petroleum Tran Woarte 


Blowers, Fan or Rotary 
Abbe Engineering 
Beach-Russ Co. 

Buffalo Forge Co 

Chicago Flexible Shaft Co. 
Connersville Blower Co. 
Duriron Co. 

Nash Eng. Co. 


Biowers, Turbo 
Ingersoll-Rand Co. 


Books, Technical 
McGraw-Hill Book Co. 


Boiler Covering 
Celite Products Co. 


Boiler Insulation 
Johns-Manvilie, Inc. 


Boiler Meters 


See Meters, Flow, Air, etc. 


Boiler Tubes and Fittings 
Crane Co. 

Ryerson & Son 

Vogt Mach. Co., H. 


Boilers 
Babcock & Wilcox 
Vogt Mach. Co., H 


Bottles, Electric, Steam 


Electric Furnace Constr. Co. 


Brass Goods 
Scovill Mfg. Co. 


Harbison-Walker Refrac. Co. 


Knight, M. A 


Brick, Blocks, Powder 
Insulating 
Celite Products Co. 


Brimstone 
Union Sulphur Co. 


Brushes, Carbon 
Speer Carbon Co. 


Bucket Elevators 

Brown Hoisting Mchy. 
Caldwell, 
Jeffrey Manufacturing Co. 


Co. 


Buckets, Clamshell and 
Dragline 


Brown Hoisti Machy. Co. 
Orton & Steinbrenner Co. 
Johns-Manville Co. 


Best & Co., W. N. 
Robertson Co., H. H. 


H. W., & Son Co. 


Burners, Gas and Oil 
Chicago Flexible Shaft Co. 
Parks-Cramer Co. 


Butanol (Normal Butyl 
Aleohel) 
Commercial Solvents Corp. 


Carbon Dioxide Gas, CO, 
Liquid Carbonic Co. 


Carbon, Projector 
Speer Carbon Co. 


Calorimeters 
Eimer & Amend 


Carbon Specialties 
Speer Carbon Co. 


Carbons, 
Speer Carbon Co 


Carboy Stoppers, Stoneware 
See Stoneware, Chem. 


Car Tanks, Wood 
Hauser-Stander Tank Co. 


Cars, Tank 
Petroleum Iron Works 


| IF 


| what you are 
_ looking for 
is not listed 
write us 


Casseroles 
Coors Porcelain Co. 


Castings, Acid Proof 
Bethlehem & Mach. Co, 
Pacific Fdy. 


Castings, Brass & Bronze 
Scovill Mfg. Co. 


Castings, Chemical 

Buffalo Fdry. & Mach. Co. 
Duriron Co. 

Fuller-Lehigh Co. 

Sperry, D R, & Co 


Castings, Iron 
Bethlehem Fy. & mock. Co. 
Vogt Mach. Co., 


Castings, Special and Chilled 
Vulean Iron Works 


Caustic Pots 
Bethlehem Fy. & Mach. Co. 
Kellogg Co., w. 


Caustic Soda and Chlorine 
Plants 
Pennsylvania Salt Mfg. Co. 


Apparatu 
Buffalo Fdry. & Mach. Co. 
Dorr Co 
Zaremba Co. 


Cement, ae 
Knight, 


Cement Cloth 
Gavetand Wire Cloth & Mfg. 


Ludlow-Saylor Wire Co. 


Cement, High Temperature 
Celite Products 
Johns-Manville, Inc. 


Cement, Insulatin 
Celite Products Co. 


Centrifugals 

American Tool & Mach. Co. 
Lungwitz, Emil ql 
Tolhurst Machine Works 


Chemical Apparatus 
Buffalo Fdry. & Mach. Co. 
Stevens-Alysworth Co. 


Acid 


roo 
See Stoneware, Chem. etc. 


Chemical Stoneware, 


Chemicals 

Daigger, A, & Co 

Denver Fire Clay Co 

Eimer & Amend 
Kauffman-Lattimer Co, The 


Chemists, Manufacturing 
Pennsylvania Salt Mic. Co. 


Clarifiers 
Colorado Iron Works Co. 


Classifiers 
Dorr Co., The 


Coal Meters 
See Meters, Flow, Air, etc. 


Cocks and Bibbs 
See Pipe & Fittings 


Coils and Bends 
Crane Co. 


Compressors 
Gardner Governor Co. 


Compressers, Air or Gas 
Ingersoll-Rand Co. 


Nash Engineering Co., The 


Condensation Products 
Bakelite Corporation 
Condensite Company 
General Bakelite Co. 
Redmanol Chemical Prod- 

ucts Co. 


Condensers, Barometric, Sur- 
face or Jet 

American Steam Pump Co. 
Buffalo ~~, & Mach. Co. 
Devine Co., J. P. 

Ingersoll- Rana Co. 

Kellogg Co., W. M. 


Containers, Heat Treating 
Hoskins Mfg. Co. 


Controllers, Temperature 
Crane Co. 

Foxboro Co. 

Powers Regulator Co. 


Conveyors, Belt 
Brown Hoisting Machy. Co. 


Conveyors, Portable 
Jeffrey Manufacturing Co. 


Couplings, Flexible Shaft 
Chicago Flexible Shaft Co. 
Crane Co. 


Cranes, Locomotive 
Brown Hoisting Machy. Co. 
Orton & Steinbrenner Co. 


Crucibles, Graphite 
Bartley Crucible Co. 


Crucibles, Industrial 
Bartley J., Crucible Co. 


Crucibles, Laboratory 
Mine & Smelter Supply Co. 


Crystallizing 
See Pans, Vacuum 


Crystallizing Tanks, Wood 
Hauser Stander Tank Co. 


Cutters, Pipe, Hand 
Toledo Pipe Threading 
Machy. Co. 


Cylinders for High Pressure 
Gases 
Wharton & Co., Wm. H. 


Digesters 


ellogg Co., W. M. 


Dies, Pipe, Threading 
Toledo Pipe Threading 
Machy. Co. 


Disintegrators 

Abbe Engineering 
Beach-Russ Co. 

Day Co., J. H. 

Jeffrey Manufacturing Co. 
Stedman's Fdy. & Mach. 
Works 


Distilling Mach. and 
Apparatus 

Baeuerle & M 

ad Still Sterilizer 


Beach: Russ Co. 
Devine Co., 
Duriron Co. 

Koven, L. O., & Bro. 
Stevens- Alysworth Co. 
Zaremba C 


Drills, Portable, Air, Electric 
Ingersoll-Rand Co. 


Drives, Silent Chain 
Morse Chain 


Drop Forse Fittings 
Crane 
Vogt Mach. Co., H. 


Drums, Steel 
Petroleum Iron Works 


"Philadetphia Drying Machy. 


Pres tor & Schwartz 
Buffalo Fdy. & Mach. Co. 


Dryers. Rotary, Welded 
American Process Co. 
Kellogg Co., W. M. 


Dryers, Vacuum 

Buffalo Fdy. & Mach. Co. 
Devine & Co., J. P. 
Stevens- Alysworth 
Stokes Mach. Co., F. J. 


Drying 
Buffalo Forge Co. 


Drying Machinery 
American Process Co. 
Buckeye Dryer Co. 
Buffalo Fdy. & Mach. Co 
Phila. Drying Mach. Co. 
Proctor & Schwartz, Inc. 
Sleeper & Co., O. 8. 


Dust Collecting Systems and 
Engineers 

Allis-Chalmers Mfg. Co. 
Raymond Bros. Imp. P. Co. 
Fleisher & Co., W. L. 
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Dynamos and Motors 
antz & Leist EBlec. Co. 


Electrie Supplies 
Johns-Manville, Inc. 


Electrodes, Carbon 
Speer Carbon Co. 


Electrolytic Oxygen and 
Hydrogen Generators 
Shriver & Co., T. 


Electroplating Dynamos; 
Supplies 
Jantz & Leist Elec. Co. 


Enameled Apparatus, Acid 
Kesisting 

Elyria Enameled Prod. Co, 
Pfaudier Co. 


Engineers, Chemical, Consult- 
ing, Metallurgical 

(See Prof. Direc.) 
Derr Co., The 


Fleisher & Co., W. L. 


Engineers, Construction 
Research Corp. 


Engineers, Filtration 
Industrial Filtration Corp. 
Lungwitz, Emil E 


Engineers, Furnace 

Amer. Ind. Furnace Corp. 
Chicago Flexible Shaft Co. 
Hagan, Geo. J., Co. 


Engines, Gas, Gasoline, Oil 
and Stcam 

Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 


Equipment, Used or Second- 
Ha 
Altman 
cate 
Barrett Co.. The 
Consolidated Products Co. 


Purchasing Syndi- 


Goodyear Tire & Rubber 
Co 

Kehoe Robt P 

Machinery & Equipment 
Co 

Miller. I 

Nashville Industrial Corp 
States Metal Co 


Evaporating Dishes 
Elyria Enameled Prod. Co 


Evaporators 
Baeuerle & Morris 
Baker Sons & Perkins Co 
Buffalo Fdy Mac h. Co 


Devine Co., J 


Koven, L. O ‘ Bro. 
Pfaudier Co 

Sleeper & Co... O. 8S. 
Sperry, D. R., & Co. 


Stokes Mach. Co., F. J. 

Zeramba Co 

Exhausters, Rotary Positive 
mas 

Abbe Engineering 


Beach-Russ Co 
Connersville Blower Co 
Nash Engineering Co 


Extraction Plants 
Ingersoll-Rand Co. 


Extractors 

Buffalo Fdy. & pach. Co. 
Devine Co., J. 

Koven, L. O., a Bro. 
Fans 

Phila. Drying Mchy. Co. 


Proctor & Schwartz, Inc 
Raymond Bros. Imp. P. Co. 
Sturtevant Ce., B. F. 
Vulean Iron Works 


Faucets, Stoneware 


(See Stoneware, Chem., etc.) 


Feeders 

Brown Hoisting Machy. Co. 
Jeffrey Manufacturing Co. 
Schaffer Eng. & Equip. Co. 


Ferro-Alloys 
Leavitt & Co.. C. W. 
Titanium Alloy Mfg. Co. 


Furnaces, Industrial 
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Filter Cloth 

Ludiow Saylor Wire Co. 
Shriver & Co., T. 
Turner Halsey Co. 


Filter Cloth, Metallic 
Palo Co. 

Tyler Co,, W. 8. 
United Filters Corp. 


Filter, Porous Porcelain 
Coors Porcelain Co. 


Filter Presses 

Colorado Iron Works Co. 
Koven, L. O., ro. 
Lungwitz, Emil E. 

Oliver Continuous Filter Co. 
Patterson Fdry. & Mach. Co. 
Shriver, T., & Co 

Sperry, D. R., & Co. 
United Filters Corp. 


Filter Press Plates, Wood 
Hauser-Stander Tank Co. 


Filtering Materials 
Celite Products Co. 
Johns-Manville, Inc. 


Filters, Oil 
Industrial Filtration Corp. 


Filters, Rotary Continuous 
Colorado Iron Works Co. 
Industrial Filtration Corp. 
Lungwitz, Emil E. 

Oliver Continuous Filter Co. 


Filters, Suction, Acid-Proof 
Industrial Filtration Corp. 


Floori 
Johns- 


, Industrial 
anville, Ine. 


Flooring, Metallic 
Irving Iron Works 


Flooring, Ventilating 
Irving Iron Works 


Floor Grating 
Irving Iron Works 


Flotation Apparatus 
Colorado Iron Works Co. 


Furnaces, Electric 
Ajax Electro-Thermic 
Detroit Electric 
Hagan Co 
Holeroft Co 
Pittsburgh Elec. 
Co. 


Corp. 
Furnace Co. 
Geo. J 


Furnace 


Furnaces, Electric Lab’y 
Eimer & Amend Co. 
Hoskins Mfg Co. 


Turnaces, Heating 


Ajax Electrothermie Corp. 


(Assay, 
Melting, Caustic Pots, Heat 
Treating, Oil, 
Coke, Muffie. 
enameling, 
Smeltingy 
Allis-Chalmers 
American 


Gas, and 
Porcelain 


Mfg. Co. 
Industrial Fur- 
nace Co 


Chicago Flexible Shaft Co. 
Colorado Iron Works Co. 
Denver Fire Clay Co. 
Detroit Electric Furnace Co. 
Hagan Co., Geo. J. 


Holeroft & Co. 
Pacific 


Pittsburgh Elec. Furnace 


| Fused Silica 


General Ceramics Co. 


Gas Producers 

Flinn & Dreffein Co. 
Hagan Co., Geo. F. 
Morgan Const. Co. 


Gaskets, Asbestos 
Johns-Manville, Inc. 


Gauges, Liquid Level 
Bristol Co. 
Pneumercator Co., Ine. 


Gauges, Pressure & Valve 
Crane Co. 


| Gauges, Recording and 


Indicating 
Bailey Meter Co. 
Bristol Co. 
Foxboro Co. 
Pneumercator Co. 


Gears 

Caldwell & Son, H. W. 
General Electric Co. 
Jeffrey Manufacturing Co. 
Philadelphia Gear Works 


Gears, Compensating 
Morse Chain Co. 


Gears, Herringbone 
Philadelphia Gear Works 


Gears, Worm 
Philadelphia Gear Works 


Generators, Oxygen and 
Hydrogen 
Shriver rk Co., T. 


Hass Blowing 
‘Eimer & Amend 


Glassware, Chemical 
Eimer & Amend 
Kimble Glass Co. 


Governors 
Gardner Governor Co. 


Gratings, Flooring 
Irving Iron Works 


Roasting and 


| Gratings, Metallic 


Irving Iron Works 


IF 


what you are 
looking for 
is not listed 
write us 


Grinders, Ore 
Abbe Engineering 


Beach-Russ Co 
| Patterson Fdry. & Mach. Co. 


Heaters, Oil and Chemical 
Power Specialty Co. 


| Heating App. and Systems 
Fleisher & Co., W. L. 


| Hoists, Portable 
Ingersoll-Rand Co. 


Sullivan Machinery Co. 


| Hose 
Ingersoll-Rand Co. 


Schaffer Eng. & Equip. Co. 


Hvdro-Extractors 
(See Extractors, 


| 
| Hydrators 
| 
ugal). 


Centrif- 


| Hydrometers 
Taylor Instrument Co. 


Crane Co. 


| Instruments, Elec. & Testing 
Bristol Company 


| Instruments, Tank Gauging 
Pneumercator Co. 


Insulation, Electric 
Bakelite Corporation 
Condensite Company 
General Bakelite Co. 
Redmanol Chemical Prod- 
ucts Co. 


| Insulation, Molded 


Bakelite Corporation 
Condensite Company 
General Bakelite Co. 
Redmanol Chemical Prod- 
ucts Co 


Kettles, Cast Iron, Acid Proof 


Bethlehem Fy. & Mach. Co. 
Buffalo Fdry. & Mach. Co. 
Duriron Co. 


Kellogg Co.. W. M. 
Mott Iron Works 
Elyria Enameled Prod. Co. 


Kettles, Steam ed 
Baker Sons & Perkins Co. 
Bethlehem Fy. & Mch. Corp. 
Buffalo Fy. & Mach. Co. 
Duriron Co. 

Kellogg Co., M. W. 
Pfaudler Co. 
Vulean Iron Works C». 


Kilns, 
American 


Vulean Iron Works 


Laboratory Apparatus and 
Supplies 

Braun Corp. 
Braun-Knecht-Heimann Co. 
Daigger, A., & Co. 

Denver Fire Clay Co. 
Eimer & Amend 
Kauffman-Lattimer Co. 
Mine & Smelter Supply Co. 
Palo Co. 

Schaar & Co. 


Laminated Material 
Bakelite Corporation 
Condensite Company 
General Bakelite Co. 
Redmanol Chemical 

ucts 


Prod- 


Lead Burning 
Abernethy, J. F 


Lifts, Air Jet 
Nash Engineering Co 
Sullivam Machinery Co. 


Loaders, Wagon and Truck 
Jeffrey Manufacturing Co. 


Locomotives, Industrial 
Jeffrey Manufacturing Co. 
Vulean Iron Works 


Machinery, Agitating 

Baker Sons & Perkins Co. 
Dorr Co,, The 

Nash Engineering Co. 

New Eng. Tank & Tower Co. 


Machinery, Conveying and 
Elevating 

Bartlett & Snow Co. 
Brown Hoisting Machy. Co. 
Caldwell, H W., & Son Co. 
Jeffrey Manufacturing Co. 
Patterson Fdry. & Mch. Co. 


Machinery, coating. Grind- 
ing and Pulveri 
Brown Hoisting Machy. Co. 
Colorado Iron Works Co. 
Jeffrey Manufacturing Co. 
Kent Mill Co. 
Orton & Steinbrenner Co. 
Orville Simpson Co. 
Patterson Fdy. & Mch. Co 
Raymond Bros. Imp. P. Co 
Stedman's Fdy. & Mach. 
Works 


Machinery Cyanide 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Dorr Co.. The 

Pacific Tank & Pipe Co. 


Machinery, Drying 
See Drying Machinery 


Machinery, Mixing and 
Kneading 
Baker Sons & Perkins Co. 
Bartlett & Snow Co. 
New Eng. Tank & Tower Co 
Patterson Fdry. & Mch. Co 
Stevens-Alysworth Co. 


Machinery, Ore and Coal 
andling 

Bartlett & Snow Co. 

Brown Hoisting Machy. Co 


Manufacturing Co. 


Jeffrey 


December 27, 1922 


Machinery, = Concentrating 
Dorr Co., 
Kent Mill bony 


Machinery, Paper 
Nash Engineering Co. 


Machinery, Refri ng 
Ingersoll-Rand Co. 

Vogt, Henry, Machine Co. 
York Mfg. Co. 


Machinery, Special 

Baker Sons & Perkins Co. 
Bethlehem Fdy. & Mch. Co. 
Orville Simpson Co. 


Machinery, Thickening & 
Co., e 
Machinery, 


Transmission 
Caldwell & Sons Co., H. W. 
Morse Chain Co. 


Machinery, W: 
Baker Sons & Ratins Co. 
Schaffer Eng. & Equip. Co. 


Magnetic 
Magnetic fg. Co. 


Magnets 
Dings Magnetic Separator 
Co. 


Metals, Magnesium 
Leavitt & Co., C. W. 
Baker 

Calorizing Co. of Pgh. 
Fansteel Products Co. 


Hoskins Mfg. Co. 

Scovill Mfg. Co. 

Titanium Alloy Mfg. Co. 
Weston Electrical Instr. Co. 


Meters, Flow, Steam, Coal 
Air, Gas, Water 

Bailey Meter Co. 
Connersville Blower Co. 


Mills, Ball, Pebble & Tube 
Patterson Fdry. & Mch. Co. 


Mixers, Batch 


See Mac Mixing and 
Kneading 

Molybdenum, Sheet, Rod, 
Wire, Ete. 

Fansteel Products Co. 

Monel Metal 


Pacific Foundry Co. 


Motors, Electric 
Fairbanks Morse & Co. 
Jantz & Leist Electric Co. 


Nickel 
American Nickel Co. 


Nickel-Chronium 
Hoskins Mfg. Co. 


Nitrators 
Bethlehem Fdy. pom: Co. 
Kellogg Co., M. W 


Nitrogen 
Prest-O-Lite Co. 


Nozzles, Spra 
Spray Co. 


Oil Circulati 
Industrial 
Parks-Cramer “Co. 
Power Specialty Co. 


Oil and Grease Extraction 

Equip. 

Bartlett & Snow Co. 
Ovens (For Japanning 

or mold, baking, 
Young Bros. Co. 


Oxygen 
Prest-O-Lite Co. 


Oxy-Acet 
Prest-O Co. 


= 
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Pans, Vacuum 

Baeuerle & Morris 
Bethlehem Fdy. & Mch Co. 
Buffalo Fdry. > —_ Co. 
Devine Co., J. 

Pfaudler Co. 

Zaremba Co. 


Pipe os Fittings, Cast Iron 
Crane’ Co. 

Duriron Co. 

Pacific Fdry. Co. 


Pipe and Fittings, Stoneware, 
Acid ret 


General Ceramics Co. 
Knight, Maurice A. 


Pipe and Fittings, weed 
ational Tank & Pipe Co. 
Pacific Tank & sy Co. 


Pi Co 
Pacific Teak: Co. 


Pi Fi 
Paci fe Teak 


Wood 
Pipe Co. 


Fee, Silica Ware 
nmeral Ceramics Co. 


Pi Steam Jacketed 
Co. 


Cutting & 


Threading 
Toledo Pipe Threading 
Machy. Co. 


Plates, Tank Steel 
Petroleum Iron Works 
Ryerson & Son 


Riveted and 
elded 


Bethickven Fdy. Mch. Co. 
Petroleum Iron Wweene 
Stevens-Alysworth Co. 


Platinum Wire, Sheet, Foi 
Crucibles, Dishes, 
Ware, All — 
Baker & Co., In 
Bishop, J. & Co., “Plat. Wks. 

Porcelain Ware 
Coors Porcelain Co. 


Pots & Jars, Acid-Proof 
U. S. Stoneware Co. 


Pots, Cast Iron, Acid-Proof 
Bethlehem Fdy. & Mch. Co. 
Duriron Co. 


Powdered Coal Equipm 
Raymond Bros. Co. 


Precipitators, Centrifugal 
om Tool & Machine 


aulic 
Drying Mach. 


Presses, Hyd 
Philadephia 
0. 


Pulleys, Magnetic 
Magnetic. Separator 


Pump Governors 
( Governors) 


Pumps, Acid-Proof 
Abbe Engineering 
Beach-Russ Co. 
Oliver Continuous Filter Co. 


Pumps, Air Lift 
Ingersoll-Rand Co. 


Pumps, Centrifugal 
Abbe Engineering 
American Well Works 
Beach-Russ Co. 

Duriron Co. 

Fairbanks, Morse & Co. 
Gardner Governor Co. 


Ingersoll-Rand Co. 
Nash Engineering Co. 
Taber Pump Co. 


CHEMICAL AND METALLURGICAL ENGINEERING 


| Pumps, Gas or Liquid 
| Abbe Engineering 
Beach-Russ Co. 
Devine Co., J. P 


Pumps, Rotary 

Abbe Engineering 
Beach-Russ Co. 
Connersville Blower Co. 
Ingersoll-Rand Co. 


Pumps, Steam 
Amer. Steam Pump Co. 
Ingersoll-Rand Co. 


Pumps, Vacuum 

Abbe Engineering 

Amer. Steam Pump Co. 
Beach-Russ Co. 

Buffalo Fdry. & Mach. Co. 
Connersville Blower Co. 
Devine Co., J. 
Ingersoll-Rand Co. 

Oliver Continuous Filter Co. 
Sullivan Machinery Co. 


er Protection Tubes 
Coors Porcelain Co. 
McDaniel Refractory Porce- 
lain Co. 


The 
Hoskins Mig. Co. 
Taylor Dastrament Co. 


xlin Solvents 
mmercial Solvents Corp. 


Reco Instruments 
Bailey Meter Co. 
Bristol Co.. The 


Specific Gravity 
Bailey Meter Co. 


Reducers, Spur and Worm 
Gear 
Kellogg Co., M. W. 


Refractories 
Calorizing Co. of Pgh. 


Regulators, Pressure and 
Temperature 

Bristol Co. 

Crane Co. 

Powers Regulator Co. 

Taylor Instrument Co. 


Resistance Material, Elec. 
Hoskins Mfg. Co. 


Retorts, Graphite 
Bartley Crucible Co., J. 


Rhodium 
Baker & Co. 


Rods, Bronze 
Scovill Mfg. Co. 


Roofing, Corrugated 
Robertson Co., H. H 


Roofing, Insulator 
Johns-Manville Co. 


Rolls, Crushing 
Jeffrey Manufacturing Co 
Orville Simpson Co. 


Roofing, Asbestos 
Robertson Co., H. 
Johns-Manville Co. 


H. 


Seales, Weighing 
Fairbanks, Morse & Co. 
Robertson Co., H. H. 


Screens, Incline, Vibrating 
Tyler Co., W. 8S. 

Screens, Wire, Brass, Copper 
Steel 

oa Wire Cloth & 


f 
Patterson Mech. Co. 
Tyler Co., W. 


tors, Air 


ymond Bros. Imp. P. Co. 


Separators, Centrifugal 
American Tool & Mach. Co. 


Separators, Gas 
Petroleum Iron Works 


Separators, Incline, Vibrating 
Screens 
Tyler Co., W. S. 


Separators, M c 
a Magnetic Separator 
/O. 


Oil & 
ellogg Co., M. 


Sh 


Steam 
w. 


eets, Rods, 


Tubes, Brass 
Scovill Mfg. 


Co. 


om, Roofing and Siding, 


Co., H. H. 
Ryerson & Son, Jos. T. 


& 
Orville Co. 


Skylights 
Robertson Co., H. H. 


Sedium Tung 


state 
Fansteel Products Co. 


Solvents 
Commercial Solvents Corp. 


alo Co. 


Ik 


what you are 
looking for 
not listed 
write us 


Systems 
ng. Co. 


Spray 
Spray 


Sprockets 
effrey Manufacturing Co. 


Mores Chain Co. 


Spur & Worm Gear Speed 
Reducers 
Philadelphia Gear Works 


Stacks, Smoke, Steel 
Petroleum Iron Works 


Steel, Fabricated 
Petroleum Iron Works 


Steel Plate Construction 

Petroleum Iron Works 

Pittsburgh-Des Moines Steel 

Boiler Works 


Steel, Structural 
Ryerson, Jos. T.. & Son Co. 


Steps, Safety 
Irving ben Works 


Stills, Heati 


n 
Bethlehem Fay. & Mch. Co. 


Stills, Oil, Tar, Mite. 
Kellogg Co., M. 
Petroleum Iron Works 
Stevens-Alysworth Co. 


Stills, Water 
om Still & Sterilizer 


Stirrers, Acid Proof 


Duriron Co. 


Stocks a 


nd Dies 
Toledo Pipe Threading 
Machy. Co. 


Stokers 
Babcock & Co. 
Hagan Co., Geo. F. 


Stoneware, Acid Proof Chem- 
ical (Consisting of Bottles, 
Carboy Stoppers, Coils and 
Worms Crystallizing 
Dishes, Decanting Pots, 
Dippers, Dipping Dishes, 
Faucets, Funnels, Kettles, 
Nozzles and Jets, Pots and 
dars, Pipe Fittings, Pitch- 
ers, Reterts, Receivers or 
Woulff Bottles, Sinks Stor- 


Prods. Co. 
General Ce Co. 
Knight, M. 

U. 8. At Co. 


Sulphonators 
Bethlehem Fdy. 4, Mch. Co. 
Kellogg Co., 


Sulphur 
Union Sulphur Co., The 


wy 
Babcock & Wilcox Co. 
Power Specialty Co. 


Tanks 
Tippet & Wood Co. 


Taank Gauges 
Pneumercator Co. 


Tanks, Acid, Chemical, Oj! 
Hauser-Stander Tank Co. 
Petroleum Iron Works 
Sharpsville Boiler Works 


Tanks, 
ware 
See Stoneware, 


Acid Proof, Stone- 


Chem., ete 


Tanks, Cast Iron, Steel 
Bethlehem Fdy. & Mch. C« 
Caldwell W. E. 
Petroleum Iron Works 


Tanks, Ehameled 
Enameled 


Products 


Tanks, Lead Lined 
Abernethy, J. F. 
Bethlehem Fdy. Mach. Co 
Hauser-Stander Tank Co. 
New Eng. Tank & Towrr 


0. 


Tanks, Pickling 


Hauser-Stander Tank Co 


Tanks, Plating 
Hauser-Stander Tank Co. 


Tanks, Pressure & Storare 
Hauser-Stander Tank Co. 
Kellogg Co.. M. W. 
Petroleum Iron Works 
Pittsburgh-Des Moines 
Co. 

Stevens-Aylsworth Co 


Tanks, Rubber Lined 
Hauser-Stander Tank Co 


Tanks, Stoneware 
General Ceramics Co. 
Knight, M. A. 

. S. Stoneware Co. 


Tanks & Towers, Gravity 
Hauser-Stander Tank Co. 


Tanks, Wood 

Caldwell Co.. W. E. 
Hauser-Stander Tank Co. 
National Tank & Pipe Co. 
New Eng. Tank & Tower 


Co. 
Pacfic Tank & Pipe Co. 
Testing Sieves & Testing 


Sieve Shakers 
W. S Tyler Co. 


Thermometers, Recording 
Flue Gas, etc. 


Foxboro Co. 
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Thermometers, Recording 
Flue Gas, etc. 

Bailey Meter Co 

Bristol Co. 


Taylor Instrument Co. 


Titanium and Ores 
Titanium Alloy Mfg. Co. 


Tools, Pneumatic 
Ingersoll-Rand Co. 


a Ratchet, Pipe Thread- 


ng 
Toledo Pipe Threading 
Machy. Co. 


Towers & Accessories, Acid 
Proof Stoneware 


See Stoneware, Chem., etc. 


Towers, Acid 

Duriron Co. 
Hauser-Stander Tank Co. 
Knight, M. A. 


Transformers 
Allis-Chalmers Mfg. 
Amer. Transformer 


Co. 
Co. 


Transformers, Special and 
Precipitation Process 
Amer. Transformer Co. 


| Transmission, Silent Chain 
| Morse Chain Co. 


| Traps, Air Steam 


| Powers Regulator Co. 


Admiralty 


rass 
Scovill Mfg. Co. 


Tungsten Metals 


Fansteel Products Co. 


Turbo Blowers 
See Blowers, Turbo 


Uranium Alloys 
Standard Alloys Co. 


Valves, Balance, Lever, 
Float Reducing, Pressure, 
Back Pressure 
Powers Regulator Co. 


| Valves & Cocks, Metal, Acid- 
Proof 


Duriron Co. 


Valves and Cocks, Stoneware, 
Acid Proof 
See Stoneware, Chemical 


Vanadium Alloys 
Standard Alloys Co. 


Vats, Wood 
Hauser-Stander Tank Co. 
New Eng. Tank & Tower 


Co. : 
Pacific Tank & Pipe Co. 


Ventilating App. 
Sturtevant Co., 


B. F. 


Fleisher & Co., W. L. 
Ventilators 

Robertson Co., H. H. 
Vibrating Screens 
Tyler Co., W. 


negar Generators 
Stander Tank Co. 


Vises, 
Toledo 
Machy. 


Threading 
Co. 


Welding 
Hoskins Mfg. Co. 


Wire Cloth 


Baker & Co. 

Cleveland Wire Cloth Mfg. 
Ludiow-Saylor Wire Co. 
Tyler Co., W. 8S. 


hey Distillation Plants & 


| Zarenbe Co. 


| 
. 
| 
| 
| 
| 
| 
: 
| | | 
- 
| | 
= 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Drives to Suit 
Any Condition— 


Abbé Mills, from the largest Tube to the smallest 
Laboratory Mill can be supplied with any style 
drive desired. 


Our specially equipped motor driven units have 
gained wide use. They are supplied with our own 
designed Worm Gear Drives or Gear Reducer 
Units, or with Silent Chain Drives. 


When requesting quotations on motor-driven Mills, 
remember that it is necessary to send us the char- 
acteristics of the electric current you have available. 


Use the coupon below and let us send 
you a copy of our new Pulv:rizing, 
Grinding and Mixing Machinery Bulletin. 


Products 


Ball Mills 
Pebble Mills 

Jar Mills 
Laboratory Mills 
Rotary Cutters 
Disintegrators 
Attrition Mills 
Mixers 

Bolting Cloth 


Abbé Engineering Co. 
42 Church St., 
New York City 


Dear Sirs:— 


Please send me your Mill Bulletin, covering your com- 
plete line of Grinding, Shredding and Cutting Machinery. 


I am particularly interested in the reduction of........ 


DISCHARCE 


On 


CONSTANT PRESSURE 
GOvERWOR Waive 


Features That Make 
for Economy— 


The Gas Booster shown above is so designed as to 
assure constant pressure and constant volume re- 
gardless of the demand. It permits of proper ad- 
justments of all burners, thus assuring uniform pro- 
duction, and, when proper adjustments of the 
flames have been made, a saving in gas of approxi- 
mately 20%. 


Below is shown our Compound High Duty Vacuum 
Pump. Its features of a guaranteed exhaust to 1/10 
in. or 2.5 mm., simple construction, silent operation, 
lack of gears and low power consumption per unit 
volume of air exhausted, are known throughout the 
Chemical and Process Indusrties. 


All interested firms and individuals can ob- 
tain copies of our new Bulletins promptly by 
filling out and mailing the coupon below. 


Products— 


sors 
Vacuum Pumps 


Acid-Resisting 
Pumps 


ing Pumps 
Gas Boosters 


Pressure Blowers 


Plants 


| 


Beach-Russ Co., 
42 Church St., 
New York City, N. Y. 


Dear Sirs:— 
Please send me your Pump Bulletin, covering your com- 
plete line of Air, Liquid and Vacuum Pumps. 


I am particularly interested in the development or 


BEACH-RUSS 


Ro‘ary Air Compres- 


Heavy Liquid Pumps 
High Vacuum Finish- 


Pumps for Heating 


December 27, 1922 
| SMALL PLUG — VACUUM 
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CHEMICAL AND METALLURGICAL ENGINEERING 


No matter what your 
conditions of service— 


there is a Bristol Recorder ready to meet 
them. Do your conditions make it impera- 
tive that the working parts of the recorder be 
protected from dampness, chemical fumes or 
dust? In such an event, you should install this 
moisture-proof model. Thousands of 


TRACE MARK 


BRISTOL’S 


REG. U.S. PAT. OFFICE. 


Recording Pressure Gauges 


are rendering highly efficient service—even where condi- 
tions are unusually severe. 

Specify Bristol’s when you require a recording instrument 
— it’s the surest way to get the recorder exactly to your 
requirements. 

A more rugged style of case is available in our Water- 
proof Model. ‘The interior is completely protected even 
if immersed in water. 


The Bristol Company 
Waterbury, Conn. 
BRANCH OFFICES: 


New York Philadelphia Detroit 
Chicago St. Louis San Francisco 


When you write ask for 
Catalog 1005-B. 


Moisture Proof 
Recording Pressure Gauge 


Pittsburgh 


DORR 


ENGINEERING & EQUIPMENT 


For the continuous mechanical wash- 
ing, removal, recovery, classification 


or treatment of finely divided 
solids suspended in liquids 


THE SETTLING TANKS ON THE HILLSIDE ARE 
NOW REPLACED BY DORR THICKENERS SIMILAR 


TO THE ONE SHOWN. 


Denver London, E. C. 


The installation of Dorr Equipment 
requires no change whatever in 
process or chemical control. 


The Dorr Thickener, for example, 
simply substitutes continuous, me- 
chanical, low-cost, settling for the 
old, costly, intermittently-operated 
tanks and cones. Frequently one 
Thickener replaces a large number 
of them, and often it may be installed 
in a tank already existing. 


We have no desire to put our 
methods into any plant where de- 
finite saving in operating cost or 
definite improvement in quality of 
product cannot be effected. 


Let us see what we can do for you. 


The Dorr Company 
Engineers 
101 PARK AVENUE, NEW YORK 


RESEARCH TESTS EQUIPMENT DESIGN 


Mexico City 
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